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When Denis Diderot started the first encyclopedia in the eighteenth century, it 
was a groundbreaking and timely event. It was the time of the Enlightenment, 
and knowledge was seen as something which was to be spread to many and to 
build upon by creating new knowledge. His ambition was to bring all available 
knowledge together in one series of books so that every person who could read 
has access to all there is to know. Nowadays, in a time of easily accessible 
knowledge, the question is whether there is still need of an encyclopedia. It is 
obvious that the amount of knowledge is such that it is not possible to bring it 
all together in one encyclopedia. One may argue that the Internet is the 
encyclopedia of today, but that misses an important point of Diderot, a point 
that is probably even more valid today. He created a team that valued infor- 
mation and selected what was worth to be presented in the encyclopedia. He 
recognized that science is not a democratic process where the majority decides 
what is true and valuable, but rather a growing body of knowledge in which 
radical ideas from individuals may bring about huge changes, even though 
most would reject these new ideas in the beginning. Indeed, the Internet lacks 
such authority and it is not easy to select valuable information from nonsense, 
especially when one is not an expert in a certain field. 

It is therefore that an encyclopedia is only as good as the team that creates 
it. It goes without saying the team that is responsible for the Encyclopedia of 
Pathology consists of recognized experts in the field. Pathology is a growing 
medical discipline in which the amount of information is probably already 
more than that the whole encyclopedia of Diderot contained. For experts in 
subspecialties within pathology, it is already almost impossible to keep an 
overview on new developments and to select relevant from less relevant new 
information. There are plenty of textbooks for every disease group, and 
scientific literature is available for most pathologists through PubMed or 
GoogleScholar. What is lacking is a systematic overview of what we know 
in an alphabetical order, easily accessible to all. The encyclopedia of pathology 
fills that gap. It is written by experts with the general pathologist in mind and 
also specialist from other disciplines. It will consist of a series of volumes on 
subspecialties, and when it is completed there will be an online version 
combining these. Yearly updates from the online version is foreseen and 
readers are welcome to provide suggestions for improvement. These will be 
judged by the editorial team in order to keep the encyclopedia authoritative yet 
using the expertise of many. 
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Finally, it is my hope that the encyclopedia will grow into a reliable body of 
knowledge in pathology, enabling communication though a common lan- 
guage, and that it will grow and adapt to new developments. 


Nijmegen, The Netherlands J. H. J. M. van Krieken 
May 2020 Series Editor 


Series Preface 


The encyclopedia describes in a clear and concise way the diseases of the 
genito-urinary tract organs and provides key features for pathologic diagnosis 
including both histopathology and immunohistochemistry; it also provides 
representative histological pictures to illustrate key diagnostic features. 

The encyclopedia deals with the topics of uropathology and covers the 
genito-urinary tract organs thus providing detailed descriptions including 
ranging from normal histology to histopathological expression of diseases of 
male genital organs and the urinary tract. Both, tumor and non-tumor lesions 
and diseases are described in this reference work. 

The encyclopedia has been structured according to the alphabetical order of 
the diseases, which allows a very practical access. This alphabetical list 
facilitates description, in unique chapters, of the diseases with analogous 
name and similar histologic features arising in different organs of the genito- 
urinary tract. The reader is easily enticed to understand the differences and the 
similarities of the different lesions and diseases in a synoptic way emphasizing 
similar histological features in different organs of the genito-urinary tract. 

This original structuring of the different lesions and diseases in alphabetical 
order is unusual for pathology encyclopedias yet seems to be practical and 
produces a unique resource that can be a valuable tool for easy access and 
study not only for uropathologists but also for medical students, fellows, 
surgeons, radiotherapists, oncologists, urologists, dermatologists, and biomed- 
ical researchers when dealing with disciplines that need the background 
knowledge of pathology of the male genital and urinary tracts. 

The alphabetical order of the diseases and the concise description of 
histologic features will provide all readers the knowledge necessary for dif- 
ferential diagnosis of urological diseases and bestow basic skills to the clini- 
cians and researchers dealing with disciplines which require knowledge of 
urological pathology. 

Each entry includes the basic epidemiology and clinical signs and symp- 
toms, gross and histological features, relevant immunohistochemical charac- 
teristics, and molecular data. Histological pictures help clarify the microscopic 
findings and understand the differential diagnosis for genito-urinary tract 
diseases. In addition, the differential diagnosis of tumor diseases of the urinary 
tract in both genders has also been described in the text. 

Uropathology is a growing discipline, and new information from emerging 
molecular data that is important for diagnosis or therapy of a patient has been 
included in the description of the specific diseases. 
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Besides worldwide experts in pathology of prostate, bladder, kidney, and 
testis, experts from other associated disciplines have been involved in the 
project. Researchers from major medical centers, coming from disciplines 
related with uropathology such as molecular biologists, soft tissue patholo- 
gists, dermatopathologists, hematopathologists, and gynecopathologists, col- 
laborated in order to create this unique encyclopedia. 

The encyclopedia summarizes the knowledge of diagnostic uropathology 
and includes the most recent data from the literature. 

As editors Uropathology, we are deeply in debt to the distinguished panel of 
experts who have collectively contributed to achieve the aims of this volume 
with personal effort and patience to write chapters according to encyclopedia 
template. 

We also thank Professor van Krieken, Editor-in-Chief, and the editorial 
team at Springer for their support during the preparation of this encyclopedia. 


Florence, Italy Maria Rosaria Raspollini 
Lisbon, Portugal Antonio Lopez-Beltran 
May 2020 Volume Editors 
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Dr. Raspollini’s expertise in pathology and close 
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and meetings. 
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Definition 


A renal tumor with variable morphological pat- 
terns arising exclusively in end-stage kidneys 
with acquired cystic disease. 


Clinical Features 


e Incidence 

These tumors occur most often, but not always, 
in patients undergoing long-term hemodialysis 
with acquired cystic disease and are usually 
incidental finding detected during their 
follow-up. Often they are multiple and bilat- 
eral. It represents roughly one third of all renal 
cell neoplasms arising in end-stage renal 
disease. 
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°. Age 
It frequently occurs in patients receiving hemo- 
dialysis of more than 10 years 

e Sex 
There is no gender predilection. 

e Site 
There is no site predilection. 

e Treatment 
Surgical treatment is recommended. 

* Outcome 
Because of early detection of tumors in patients 
on periodical follow-up imaging analyses for 
chronic renal failure, the clinical behavior is 
usually indolent. 


Macroscopy 


The tumor is well circumscribed and tan to yellow 
in color with occasional hemorrhage or necrosis 
occurring in a background of multiple cysts. 
Many tumors appear to arise within cysts, while 
others are not related to the cysts (Fig. 1a). 


Microscopy 


The neoplastic cells are large with eosinophilic 
cytoplasm and prominent nucleoli arranged in aci- 
nar, alveolar, tubular, multicystic, papillary, or solid 
architecture usually in various combinations. 


M. R. Raspollini, A. Lopez-Beltran (eds.), Uropathology, Encyclopedia of Pathology, 
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Acquired Cystic Disease-Associated Renal Cell Carcinoma 


Acquired Cystic Disease-Associated Renal Cell Carci- 
noma, Fig. 1 Gross appearance of acquired cystic dis- 
ease within a small, well-circumscribed, tan in color tumor 


The most consistent finding is the presence of intra- 
or inter-cytoplasmic “holes” imparting a sieve-like 
appearance with frequent intratumoral 
oxalate crystal deposition (Fig. 1b). Sarcomatoid 
change or rhabdoid features may be seen in some 
cases. 


immunophenotype 

Staining for CD10 and AMACR is commonly 
seen whereas cytokeratin 7 is typically negative. 
Molecular Features 

Gains of chromosomes 3, 7, 16, 17, and sex chro- 
mosome have been reported. 

Differential Diagnosis 

This tumor should be distinguished from all the 
renal cell tumors composed of eosinophilic cells 


(especially clear cell renal cell carcinoma, high 
grade papillary renal cell carcinoma, chromophobe 


(arrow) (a). The neoplastic cells show intra- or inter- 
cytoplasmic “holes” imparting a sieve-like appearance (b) 


renal cell carcinoma, oncocytoma), which can 
arise in the set of acquired cystic disease but less 
frequently. 
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Adenomatoid Tumor 


Maurizio Colecchia and Simona Massa 
Uropathology Unit, Department of Pathology, 
Fondazione IRCCS Istituto Nazionale dei Tumori 
di Milano, Milan, Italy 


Synonyms 


Benign mesothelioma 


Definition 


Adenomatoid tumor is a mesothelial proliferation 
showing a nested, tubular, or cord-like pattern of 
growth. 


Clinical Features 


e Incidence 
It is the most common _paratesticular 
tumor occurring in one third of the neoplasm 
of the region, and it is the most common benign 
neoplasm of testicular adnexa. 


°. Age 
Adenomatoid tumors of paratesticular region 
occur across a wide range of ages 


most commonly between 20 and 50 years 
(mean age 36 years). 

° Sex 
Adenomatoid tumors occur in both sexes and 
are also found in the ovary, uterus, and 
fallopian tubes of the female genital tract. 

e Site 
Most reported cases originate in the epididy- 
mis, but they rarely occur in the spermatic 
cord, in the testicular tunica (albuginea or 
vaginalis), in ejaculatory ducts and in the 
prostate. The tail of epididymis is the most 
common site of occurrence. Most challenging 


cases are reported in the tunica albuginea with 
an intratesticular component. 
°- Treatment 
Because of their benign nature, the treatment of 
choice is local excision (conservative surgery). 
* Outcome 
Benign outcome 


Macroscopy 


The tumors are firm and whitish-yellow in color; 
they are frequently spherical, frequently smaller 
than 2 cm, but tumors as large as 5 cm have been 
reported (Perez-Ordonez and Srigley 2000). 


Microscopy 


The tumor has a minimally infiltrative pattern 
consisting of gland-like or vascular-like spaces 
lined by cuboidal cells with intracytoplasmic 
vacuoles (Fig. 1). The solid growth with this 
pseudoglandular appearance can be mistaken for 
hemangioma or Sertoli cell tumor and frozen sec- 
tion examination requires a very cautious and 
conservative approach (Colecchia and Nicolai 
2016). Infarcted adenomatoid tumor are reported 
with a worrisome features with central foci of 
necrosis containing mummified tumor surrounded 
by foci of residual adenomatoid tumor (Figs. 2 
and 3) (Skinnider and Young 2004). 
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Adenomatoid Tumor, Fig. 1 Gland-like spaces lined by 
cuboidal cells 


Adenomatoid Tumor, Fig. 2 Infarcted adenomatoid 
tumor with worrisome features 


Adenomatoid Tumor, Fig. 3 Infarcted adenomatoid 
tumor. Calretinin stain 


Immunohistochemistry 


Like mesothelial cells the tumor cells are 
immunoreactive for all cytokeratins, calretinin 
(Fig. 3), WT1, vimentin, podoplanin, cytokeratins 
(AE1AE3, CAM 5.2), and EMA. 


Differential Diagnosis 


More commonly intraparenchymal lesion positive 
for inhibin and melan A are sex cord-stromal 
tumors morphologically resembling adenomatoid 
tumor. Presence of lipoblasts and other 
adipocytic proliferations address the diagnosis of 
liposarcoma arisen in the parahilar soft tissue. 
Larger tumor with destructive and infiltrative 
growth and cytologic atypia are common features 


Adrenal Cortical Rests 


of malignant mesothelioma that shares similar 
immunohistochemical features. Other differential 
diagnoses are metastatic carcinoma with signet- 
ring cell features, yolk sac tumor, and epithelioid 
hemangioma. Epithelioid hemangioma have 
clearly vessel lumens filled with blood, unlike 
the spaces in adenomatoid tumor: immunohisto- 
chemical stains could solve more problematic 
cases. 
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Synonyms 


Ectopic adrenal tissue 


Definition 


An adrenal rest anywhere along the gonadal 
descent, usually without accompanying medul- 
lary tissue (Saeger 2018). 


Adrenal Cortical Rests 


Clinical Features 


e Incidence 
Often identified incidentally during autopsy 
(20% of postmortem examination). 

°. Age 
No age preference. 

e Sex 
Both male and female. 

e Site 
Along the gonadal descent, in particular kid- 
ney, hilum of ovary (Figs. 1 and 2) or testes, 
and along course of spermatic cord. 


Adrenal Cortical Rests, Fig. 1 Adrenal cortical cell nest 
in the hilum of ovary 


Adrenal Cortical Rests, Fig. 2 Cytologic detail of adre- 
nal cortical rests 


°- Treatment 
No treatment is required, unless it becomes 
hyperplastic or malignant in patients with pri- 
mary or secondary adrenal pathology. 

* Outcome 
The tissue usually has no clinical significance, 
but it may become hyperplastic or malignant in 
patients with primary or secondary adrenal 
pathology. 


Macroscopy 


The adrenal rests can show a yellow color. 
Non-specific. 


Microscopy 


Identical to cortical adrenal tissue. 


immunophenotype 


Positive staining for inhibin and negative staining 
for calretinin, PAX2 and PAX8. 


Molecular Features 


The same as cortical adrenal tissue. 


Differential Diagnosis 


Differentiating intrarenal ectopic adrenal tissue 
from renal cell carcinoma in the kidney requires 
immunohistochemistry: Intrarenal ectopic adrenal 
tissue shows positive staining for inhibin and neg- 
ative staining for calretinin, PAX2 and PAX8. All 
RCC cases are positive for PAX2 and PAX8, but 
negative for inhibin and calretinin (Saeger 2018). 
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Definition 


It is a chronic disease with extracellular amyloid 
deposits in the genitourinary organs. 


Clinical-Pathological Classification 


e Systemic: 

— Primary: Commonly AL type amyloid typ- 
ically associated with some lymphoproli- 
ferative disorders. 

— Secondary: AA type amyloid, linked to var- 
ious chronic inflammatory diseases (rheu- 
matoid arthritis, Crohn disease, ankylosing 
spondylitis, myeloma, and familial Mediter- 
ranean fever). 

e Localized: Deposition of AL type amyloid of 
unknown etiology. 

e Familial: Frequently associated with Trans- 
thyretin mutations. 


Clinical Features 


e Incidence 
The true incidence of systemic and localized 
amyloidosis in genitourinary organs is not cur- 
rently available. 

°. Age 
5th—6th decade. 

e Sex 
— Systemic: Men are mainly affected by AL 

amyloidosis, women by AA amyloidosis. 

— Localized: No sex prevalence. 


Amyloidosis in the Genitourinary Tract 


e Site 

— Systemic: Kidney most commonly affected 
(Chitale et al. 2007). 

— Localized: Renal pelvis and lower genito- 
urinary tract, particularly urinary 
bladder but also urethra (Monge et al. 
2011), prostate (Li et al. 2016), and semi- 
nal vesicles (Caballero Martinez 
et al. 2003). 

e Presentation 

— Kidney: Nephrotic syndrome. 

— Urinary bladder: Painless hematuria. 

— Urethra: May appear as a tumor or 
urethritis. 

— Seminal vesicles: Frequently associated 
with perineal pain mimicking seminal 
vesiculitis. 

e Treatment 

— Systemic: Symptomatic, the most dangerous 
condition being nephrotic syndrome and 
excessive bleeding or rupture of the bladder. 

— Localized: Resection of the lesions is 
sufficient. 

e Outcome 

— Systemic: Poor prognosis, especially for 
systemic primary causes. For secondary 
forms, it depends on the underlying 
condition. 

— Localized: Excellent prognosis after com- 
plete resection of the deposits. 


Macroscopy 


The aspect of the organ depends on the extent and 
the sites of the amyloid deposits. It may be nor- 
mal, enlarged, or atrophic; localized forms may 
present as polypoid masses. 


Microscopy 


Light microscopy shows extracellular eosino- 
philic afibrillar material deposits in the stromal 
compartment of the affected tissue. Deposition at 
the vessel walls characteristic of systemic forms is 
less frequently seen in genitourinary organs. 


e Kidney: Amyloid deposition begins in the glo- 
meruli, so that the mesangial matrix appears 


Angiomyolipoma 


increased, the basement membrane of the cap- 
illaries widens, and then continues in arteries 
and arterioles wall leading to obliteration of 
the lumen. Finally, amyloid interferes with 
the glomerular function causing chronic renal 
failure. 

e Pelvicalyceal system and lower genitourinary 
tract: Amyloid is mostly seen in lamina propria 
and muscular propria of the organ, often 
accompanied by hemorrhage. A histiocytic 
and foreign body-type giant cell reaction is 
not uncommon. 


Histochemistry 


Congo red stain reveals red/pink amyloid deposits 
under light microscopy but with the characteristic 
green birefringence under polarized light. Another 
feature is the green fluorescence with Thioflavin T 
stain. 


Molecular Features 


Similar to amyloid seen in extra genitourinary 
organs. 


Differential Diagnosis 


Primary localized forms may be clinically mis- 
taken as neoplastic disease (Jain et al. 2008) 
but the histological examination allows the proper 
diagnosis. The main histological differential diag- 
nosis is between amyloid deposition and fibrosis. 
The latter consists in deposition of collagen with 
no green birefringence on Congo red stain but 
trichrome stain positivity. 
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Definition 


Angiomyolipoma is the most common mesenchy- 
mal neoplasm of the kidney, classically composed 
by a variable mixture of adipocytes, smooth mus- 
cle cells, and abnormal thick-wall blood vessels. 
The perivascular epithelioid cell is considered to 
be the cell of origin for this and other related 
tumors. 


Clinical Features 


Angiomyolipoma is a benign neoplasm and can 
be sporadic or occurs in patients with tuberous 
sclerosis (Eble 1998). 


e Incidence 
Angiomyolipoma accounts for approximately 
1% of surgically removed renal tumors. 

°. Age 
Sporadic angiomyolipoma occurs in the fourth 
to sixth decades of life, whereas tuberous scle- 
rosis in the third and fourth decades of life. 


foe) 


Sex 
Sporadic angiomyolipoma has a female pre- 
dominance; in patients with tuberous sclerosis, 
there is no gender predilection. 
e Site 
There is no site predilection in the sporadic 
angiomyolipoma, whereas those occurring 
in patients with tuberous sclerosis are usually 
bilateral, small, and multifocal. 
e Treatment 
Partial nephrectomy and less frequently, radi- 
cal nephrectomy is the standard treatment. 
e Outcome 
Angiomyolipoma is a benign neoplasm. Multi- 
focality and regional lymph node involvement 
can occur, especially in patients with tuberous 
sclerosis, and the latter finding is considered to 
represent a multifocal growth pattern rather 
than metastasis. 


Macroscopy 


Angiomyolipomas usually are well demarcated, 
but not encapsulated. The color ranges from yellow 
to pink-tan, depending on the relative proportions 
of the various tissue components. Prominent cystic 
or pseudocystic changes may very rarely be 
present. 


Microscopy 


Angiomyolipoma contains more than one cell type 
(Fig. 1), but occasionally adipocytes (lipoma-like 
angiomyolipoma) or spindle smooth muscle cells 
(leiomyoma-like angiomyolipoma) predominate in 
particular lesions. Microscopic angiomyolipomas 
(so called microhamartomas) are small nodules 
often present in the renal parenchyma bearing 
angiomyolipomas. Intraglomerular lesions with 
features overlapping with those of angiomyolipoma 
mainly occur in patients with tuberous sclerosis and 
in the TSC2/PKD1 contiguous gene syndrome, a 
disease with a deletion disrupting both TSC2 and 
PKD1 (autosomal dominant polycystic disease 
gene). Cystic angiomyolipoma (angiomyolipoma 


Angiomyolipoma 


i 


Angiomyolipoma, Fig. 1 Classic angiomyolipoma 
composed by adipocytes, smooth muscle cells, and abnor- 
mal thick-wall blood vessels 


with epithelial cysts) is a rare variant of 
angiomyolipoma with solid (muscle-predominant) 
and cystic components (epithelial cysts with a sub- 
epithelial “cambium-like” layer of stromal cells) 
(Martignoni et al. 2015). 


immunophenotype 


Angiomyolipoma is characterized by a 
coexpression of melanocytic markers (HMB45, 
Martl/Melan-A, and microphthalmia transcrip- 
tion factor) (Pea et al. 1991), cathepsin K, and 
smooth muscle markers (smooth muscle actin, 
muscle-specific actin, and calponin) (Martignoni 
et al. 2012). Staining for CD68, S-100 protein, 
estrogen and progesterone receptors, and desmin 
may also be present, whereas epithelial markers 
are always negative. 


Molecular Features 


The alterations of two genes are known to cause 
tuberous sclerosis. The TSC1 gene is located on 
chromosome 9q34 and encodes hamartin; the 
TSC2 gene is located on chromosome 16p13 and 
encodes tuberin. These two proteins interact with 
each other, forming a cytoplasmic complex. 
Angiomyolipoma frequently shows loss of het- 
erozygosity (LOH) of variable portions of TSC2 


Angiosarcoma 


gene locus and less frequently TSC1 gene locus in 
both sporadic and inherited tumors. Recently, 
TSC2 mutation but not TSC1 mutation has been 
reported in sporadic angiomyolipoma (Qin 
et al. 2011). 


Differential Diagnosis 


Tumors prevalently composed by smooth muscle 
cells and adipocytes may mimic a leiomyoma/ 
leiomyosarcoma and lipoma/liposarcoma, respec- 
tively. The expression of melanocytic markers is 
extremely useful for the diagnosis. 
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Synonyms 


Hemangiosarcoma; 
endothelioma 


Malignant hemangio 


Definition 


Angiosarcoma (AS) is a malignant tumor of endo- 
thelial cells. 


Clinical Features 


e Incidence 
AS of the urogenital tract is very rare, with 
most studies consisting of single case reports. 
A weak association with previous radiotherapy 
has been reported. 

« Age 
It occurs in adult and elderly patients. 

° Sex 
AS of the kidney occurs more frequently in 
males than females (M:F = 7:1). 

e Site 
Urogenital angiosarcomas arise more fre- 
quently in the kidney and prostate. Rare 
cases have been described in the ureter, the 
bladder, the epididymis, and the penis. 

e Treatment 
Surgery is the primary treatment, with radio- 
therapy and chemotherapy employed in 
approximately 30% of the patients. 

e Outcome 
AS is a high-grade tumor with frequent local 
relapse and lymph node and distant metastases. 
The lungs and liver are the most common sites 
of metastasis. 


Macroscopy 


Grossly, the tumor presents as an ill-defined, 
invasive hemorrhagic mass often with areas 
of necrosis. AS are often large lesions 
ranging from 3 to 30 cm in maximum dimension. 


Microscopy 


Histologically, AS consists of anastomosing vas- 
cular channels lined by atypical endothelial 
cells, often exhibiting multilayering and 
papillary tufting. Neoplastic cells present a 


Angiosarcoma, Fig. 1 Angiosarcoma with solid growth 
pattern and predominant epithelioid morphology 


spindle or epithelioid morphology (Fig. 1). Foci of 
coagulative necrosis, extensive hemorrhage, and 
brisk mitotic activity are frequently seen. 


immunophenotype 


AS is positive for endothelial cell markers, includ- 
ing CD34, CD31, ERG, FLI1, and factor VIII- 
related antigen. The lymphatic endothelial marker 
podoplanin may also be expressed. Epithelioid 
AS is frequently immunoreactive for cytokeratins. 


Molecular Features 


Molecular studies have not been conducted so far 
on urogenital AS. In general, AS presents distinct 
upregulation of vascular-specific receptor tyrosine 
kinases and mutations of genes involved in the 
control of angiogenesis. 


Differential Diagnosis 


Well-differentiated AS may be difficult to distin- 
guish from anastomosing hemangioma. This 
benign vascular tumor is composed of anastomos- 
ing capillary-sized vessels lined by cytologically 
bland endothelial cells with hobnail appearance. 
The complex architecture may resemble that of 
AS, but it lacks atypical features, including 
nuclear hyperchromasia, multilayering, atypical 
mitotic figures, and necrosis. 


Anorchism, Testicular Regression Syndrome 


Poorly differentiated angiosarcomas with solid 
architecture must be distinguished from other high- 
grade sarcomas, from sarcomatoid carcinomas and 
melanoma. Kaposi sarcoma can be excluded based 
on the absence of HHV8 immunoreactivity. 
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Synonyms 


Monorchidism; Testicular regression syndrome 
(TRS) 


Anorchism, Testicular Regression Syndrome 
Definition 


Anorchidism is defined as the absence of one 
(monorchidism) or both testes (testicular regres- 
sion syndrome) in males with 46, XY karyotype. 
The monorchidism may be due to a congenital 
absence of testis or a loss of it (vanishing testis). 


Clinical Features 


Patients with absence of one testis show no other 
symptoms than an empty scrotum. The diagnosis 
is confirmed by laparoscopy when observing 
blind-ended vas deferens and presence of sper- 
matic vessels. In some patients compensatory 
hypertrophy of the contralateral testis is observed 
(more than 2 cm*) (Grinspon et al. 2016). 

Testicular regression syndrome (TRS) refers to 
different situations in which patients show from a 
female phenotype (congenital bilateral absence of 
testis) to male phenotype (some microorchies and 
involutions of both testes). Depending on the 
moment of fetal life in which the testis 
disappeared, the following syndromes develop: 
rudimentary testis syndrome, bilateral congenital 
anorchidism, vanishing testis syndrome, and 
Leydig cell-only syndrome. 

Patients with rudimentary testes syndrome 
have a male phenotype with micropenis, but no 
ambiguous genitalia, testes less than 0.5 cm, both 
cryptorchid. Wolffian derivatives are present most 
of the time and there is absence of Miillerian 
derivatives. It is estimated that testicular disap- 
pearance occurred between weeks 14 and 20 of 
fetal life. Some cases have been related to a pri- 
mary defect in testicular vascularization (Dangle 
et al. 2017), others with a genetic disorder that has 
not been clearly demonstrated. 

Patients with bilateral congenital anorchidism 
show male external genitalia with penile and scrotal 
hypoplasia. Wolffian derivatives are present while 
there is absence of Müllerian derivatives, suggesting 
that the testes have been present until 20 weeks of 
gestation. The causes of the disappearance are prob- 
ably multiple: genetic (mutations isolated from the 
SF1 gene), intrauterine torsion of both testes, and 
immune disorder. Patients with bilateral absence of 
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both testes are characterized by gonadotropin eleva- 
tion, absence of response to stimulation with hCG, 
and undetectable AMH values (Hunter et al. 2016). 

Vanishing testis syndrome refers to the disap- 
pearance of one or both testes in a period estimated 
from the last months of pregnancy until the begin- 
ning of puberty. Patients show hypoplasia of exter- 
nal genitalia and gynecomastia. The loss of the testes 
in most cases is considered secondary to twisting of 
the spermatic cord in a period that extends from the 
last months of gestation to adulthood. 

Leydig cell-only syndrome is a condition known 
as agonadism without eunuchoidism. These patients 
have well-developed external genitalia but lack tes- 
tes. Testosterone would be produced by clusters of 
Leydig cells located along the spermatic cord. The 
amount of testosterone would be sufficient to pro- 
duce a male phenotype but insufficient to develop 
all male secondary sexual characteristics. 


* Incidence 
The absence of a testis is estimated at 4.5% of 
all undescended testes, representing 40% of the 
nonpalpable testes, or one per 5,000 males. 
Bilateral anorchia is rare (1 per 20,000 males). 

°. Age 
Newborn to adolescence 

e Sex 
Male 

e Site 
Unilateral anorchia is more frequent on the left 
side (68%). The structures of the spermatic 
cord and testicular remnants, when present, 
are located in the inguinal canal (59%), abdo- 
men (21%), superficial inguinal ring (18%), 
and scrotum (2%). 

°- Treatment 
There is no consensus in the literature about the 
need for excision of testicular remnants in the 
context of surgery for an impalpable testis and 
testicular regression syndrome (Nataraja et al. 
2018). In clinical practice, most are inclined by 
resection for histological study. 

e Outcome 
Most patients develop a hypergonadotropic 
hypogonadism in adulthood that can benefit 
from a treatment with testosterone (Vandewalle 
et al. 2018). 
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Atypical Small Acinar Proliferation 


Macroscopy 


It is related to the fact that there is congenital 
absence or disappearance of a preexisting testis. 
In the first case, laparoscopic study does not prove 
the existence of either epididymis or deferent. In 
the second case, not only these structures but also 
spermatic vessels ending in a fibrous tissue are 
described. The percentage in which these struc- 
tures can be identified is very variable being the 
vas deferens the most constantly found followed 
by the epididymis. 


Microscopy 


In the histological sections of the removed rem- 
nants, apart from vas deferens, hypoplastic epi- 
didymides and vascular plexus, dystrophic 
calcification (35.5—60%) with hemosiderin mac- 
rophages (30-48%) (Fig. 1) and variable number 
of giant cells are observed. A not infrequent find- 
ing is the presence of groups of seminiferous 
tubules in 5.320% of these remnants. These sem- 
iniferous tubules rarely contain germ cells and are 
the basis for the controversy of whether their 
extirpation is worthwhile or not because, despite 
extra-scrotal localization, the possibility of a 
tumor is exceptional. 


Testicular 


Anorchism, 
Fig. 1 Monorchidism. Connective tissue with fibrosis, 
macrophages with hemosiderin, and dystrophic calcifica- 
tion at the end of the spermatic cord. All these findings are 
suggestive of perinatal testicular torsion 


Regression Syndrome, 


Differential Diagnosis 


The differential diagnosis of monorchies should be 
done with undescended testes of patients with 
cryptorchidism, and in some cases of bilateral con- 
genital anorchia with 46, XY gonadal dysgenesis. 
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Synonyms 


Prostate tissue with small focus of atypical glands 


Atypical Small Acinar Proliferation 
Definition 


Atypical Small Acinar Proliferation (ASAP) 
suspicious for, but not diagnostic of, adenocarci- 
noma (Epstein and Herawi 2006; Montironi 
et al. 2006). 


Clinical Features 


e Incidence 
5% of prostate biopsies 

°. Age 
The same age as prostate cancer (mean 
65.8 years (Range 44—80)). 

e Sex 
Male. 

e Sit 
All prostate zones. 

¢ Treatment 
Definitive therapy (either surgical or non- 
surgical) discouraged. Repeat biopsy and 
follow-up (Borboroglu et al. 2001). 

e Outcome 
Risk of detection of carcinoma on needle core 
re-biopsy: 40%. 


Microscopy 


— Focus of small size. 

— Small acinar proliferation. 

— Small number of cells with enlarged nucleoli. 

— No basal cells in the initial H&E-stained sec- 
tions (Egevad et al. 2006; Epstein 1998; Epstein 
and Herawi 2006; Montironi et al. 2006). 


immunophenotype 
Basal cell markers and racemase: The former are 
absent in prostate cancer and the latter is 


expressed in 80% of cancers (See differential 
diagnosis and specific items) (Fig. 1). 


Molecular Features 


See prostate cancer 


Differential Diagnosis 


Common Differential Diagnosis 
Prostatic adenocarcinoma. The presence of 
ASAP in a biopsy is a strong predictor for 


Atypical Small Acinar Proliferation, Fig. 1 (a, b) Prostate tissue with small focus of atypical glands 


subsequent cancer. Immunostains such as p63 
and high molecular weight cytokeratin that is 
detected by antibody 34BE12 can aid in the 
investigation of ASAP by staining basal cells. 
Cancer lacks a basal cell layer. Therefore, the 
presence of basal cells in ASAP excludes can- 
cer. Conversely, the absence of a basal cell 
layer supports the diagnosis of cancer. Using 
immunohistochemical staining, racemase is 
strongly and diffusely positive in 97—100% of 
prostate cancers. 

e Atrophy, especially post-atrophic hyperplasia. 
Simple atrophy appears as a well-circumscribed 
area of around a central dilated duct. Immuno- 
histochemical stains for basal cell markers (See 
above) show staining of the basal cells in the 
glands of simple atrophy and post-atrophic 
hyperplasia, ruling out cancer. Alpha- 
methylacyl coenzyme A racemase (AMACR) 
is negative in simple atrophy and uncommonly 
expressed in post-atrophic hyperplasia 

e Basal cell hyperplasia. A spectrum of benign 
basal cell proliferations ranging from hyperpla- 
sia to carcinoma exists. These are usually 
located in the transition zone. Demonstration 
of strong immunoreactivity for basal cell 
markers and lack of AMACR can be useful to 
confirm the diagnosis of basal cell hyperplasia. 

e Seminal vesicles/ejaculatory ducts. Both are 
characterized by branching glandular struc- 
tures, often with numerous small glands. The 
presence of nuclear hyperchromasia, with 
smudged chromatin and scattered pleomorphic 
cells beyond what is seen in acinar PCa, as well 
as the presence of lipofuscins, occasional 
intranuclear inclusions, and, in the case of the 
seminal vesicle, a muscular wall, are all helpful 
clues leading toward the correct final diagno- 
sis. Difficult cases can be resolved by immu- 
nohistochemistry, because seminal vesicle and 
ejaculatory duct epithelium are usually PSA 
negative and the epithelial structures are 
surrounded by basal cells. 


Less Common Differential Diagnosis 

e Adenosis. It is characterized by a nodular prolif- 
eration of closely packed, small glands that 
often merge with larger glands. The glands of 
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adenosis exhibit strong positivity for PSA. Up to 
18% of cases express AMACR. Immunohisto- 
chemical staining demonstrates absence of basal 
cells in about one-half of all glands. 

e Cowper s glands. The duct-acinar architecture, 
cytoplasmic mucin, and lack of cellular atypia 
distinguish Cowper’s glands from ASAP. In 
difficult cases, special stains for mucin 
(mucicarmine, PAS-D) may be used. Cowper’s 
glands show variable staining results for PSA; 
however, they are negative for PAP. 

e Nephrogenic adenoma. Papillary structures, 
small tubules, or cystically dilated tubules 
lined by cuboidal, low columnar, or hobnail- 
shaped eosinophilic cells are present. Lesions 
predominantly composed of small tubules are 
those most likely to be confused with ASAP 
and with urothelial carcinoma with small 
tubules. This is confounded by nephrogenic 
adenoma being negative for basal cell markers 
and not infrequently positive for AMACR, 
PSA by IHC. The characteristic histomor- 
phological and immunohistochemical features, 
possibly supplemented by positive PAX2 
and/or PAX8 immunostains, both described 
specific markers for NA, can be used to arrive 
at the correct diagnosis. 

e Verumontanum mucosal gland hyperplasia. It is 
characterized by a proliferation of uniform, 
well-circumscribed, closely packed, rounded 
glands that usually contain eosinophilic secre- 
tions. These glands are cytologically bland, and 
basal cells are usually identified with ease. 
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Definition 


Autosomal-dominant polycystic kidney disease is 
the most common genetically transmitted renal 
cystic disease. 


Clinical Features 


e Incidence 
The incidence is estimated between 1:500 and 
1:1000. 

°. Age 
Most patients present in the third to fourth 
decade of life; however pediatric cases can 
occur. 

e Sex 
Slight male predominance is reported (male-to- 
female ratio 3:2). 

e Site 
The kidneys are mostly affected bilaterally. 

e Treatment 
Renal dialysis is the standard of care followed 
by renal transplant, when necessary. 

e Outcome 
Renal failure occurs in roughly 59% of patients. 
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The most frequent clinical findings are positive 
family history, flank mass, hematuria, hyperten- 
sion, and azotemia. Hepatic fibrosis and biliary 
dysgenesis may be present. Renal cell adenoma 
and carcinoma can be seen among the cysts. 


Macroscopy 


The kidneys are enlarged but reniform with an 
outer surface displaying innumerable cysts rang- 
ing in size from a few millimeters to several cen- 
timeters (Fig. 1). 


Microscopy 


The cysts are lined by a single layer of cuboidal 
epithelium; however hyperplastic configuration 
of the epithelium, forming papillary tufts, is focally 
present. The intervening renal parenchyma may be 
normal or atrophic. The cysts may contain protein- 
aceous fluid and calcium oxalate crystals. 


Molecular Features 


PKD1 gene is located on the short arm of chro- 
mosome 16 (16p.3.3); codes for polycystin 1, 
which is involved in cell-cycle regulation and 
intracellular calcium transport; and localizes in 
the primary cilia of renal epithelial cells. The 
PKD2 gene is located on the long arm of 


Autosomal-Dominant (Adult) Polycystic Kidney Dis- 
ease, Fig. 1 An enlarged kidney with innumerable cysts 
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chromosome 4 (4q.21.2); codes for polycystin 2, a 
member of the family of voltage-activated cal- 
cium channels; and localizes to the primary cilia 
of renal epithelial cells. PKD1 is the most com- 
monly implicated, affecting approximately 85% 
of patients, PKD2 roughly 15%. 

Rarely, classic autosomal-dominant polycystic 
kidney disease is observed associated with tuber- 
ous sclerosis, as anew example of the “contiguous 
gene syndromes,” because the PKD1 gene is 
immediately adjacent to TSC2 gene, the most 
important gene of tuberous sclerosis. 


Differential Diagnosis 


The fully developed cases rarely posed a diagnostic 
problem. However, in the early stages, autosomal- 
dominant polycystic kidney disease should be dis- 
tinguished from the other cystic diseases including 
multiple simple cysts. 
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Definition 


Infantile polycystic kidney disease is 


autosomal-recessive disorder. 


an 


Autosomal-Recessive (Infantile) Polycystic Kidney Disease 
Clinical Features 


e Incidence 
It occurs in 1:6000—1:14,000 live births. 

°. Age 
It affects both children and adults. 

e Sex 
Slight male predominance is reported (male-to- 
female ratio 2:1). 

e Site 
The kidneys are bilaterally involved. 

¢ Treatment 
For patients who survive infancy, approxi- 
mately 50% require dialysis by age 20 due to 
renal failure. 

e Outcome 
Children develop arterial hypertension and 
end-stage renal failure. Hepatic fibrosis and 
biliary dysgenesis are frequent. Approximately 
one third die of lung hypoplasia. No associa- 
tion with renal neoplasms has been 
documented. 


Macroscopy 


In this condition, the kidneys are symmetrically 
enlarged and retain a reniform configuration 
and appear diffusely sponge on section. The 
parenchyma exhibits cylindrical dilated 
collecting ducts radiating from the medulla to 
the cortex, their long axis perpendicular to the 
renal surface, obscuring the cortical-medullary 
junction. 


Microscopy 


In the younger patients, the kidney is almost 
entirely made up of dilated terminal branches of 
the collecting ducts, cylindrical in the cortex and 
round to oval in the medulla, lined with cuboidal 
epithelium sometimes with foci of hyperplasia. 
In the older patients, the cysts are fewer in 
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number but larger, associated with tubular atro- 
phy and glomerular sclerosis of the surrounded 
parenchyma. 


Molecular Features 


Autosomal-recessive polycystic kidney disease is 
linked to a gene mapped on chromosome 6p,28 
named polycystic kidney and hepatic disease gene 
(PKHD1) due to the consistent hepatic involvement. 


Differential Diagnosis 


Autosomal-recessive polycystic kidney should be 
distinguished from multicystic renal dysplasia. 


References and Further Reading 
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Synonyms 


Dermatofibroma; Sclerosing hemangioma 


Definition 


Benign fibrous histiocytoma is a cutaneous tumor 
with predominantly dermal involvement, mainly 
composed of cells with  fibro-histiocytic 
differentiation. 


Clinical Features 


e Incidence 
In general, BFH is a very common neoplasm, 
but involvement of the scrotum and the penis is 
exceedingly rare (Dehner and Smith 1970; 
Kinoshita et al. 1985; Huan et al. 2003). 

°. Age 
It may occur at any age, but it is most common 
in adults. 
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e Treatment 
The treatment of choice is surgical excision. 
e Outcome 
Complete surgical excision is usually curative. 


Macroscopy 


BFH appears as a firm, non-encapsulated lesion of 
the dermis, with white to yellow cut surface. Cys- 
tic changes and hemorrhage may be present. 


Microscopy 


Histologically, there is a dermal-centered prolifer- 
ation of bland spindle fibroblast-like cells and of 
histiocytoid cells, entrapping thick collagen 
fibers, especially at the periphery of the tumor 
(Fig. 1). The overlying epidermis is hyperplastic 
and presents hyperpigmentation of the basal layer. 
Early lesions are typically more cellular, while 
older ones are more fibrotic. Fibroblast-like cells 
are elongated, with eosinophilic cytoplasm, and 
histiocytoid cells are larger, with abundant pale 
vacuolated cytoplasm. Few lymphocytes may 
also be present in the early lesions. Cytologic 
atypia is usually absent, except for the “atypical” 
or “pseudosarcomatous” variant, which presents 
larger cells with nuclear hyperchromasia and 
prominent nucleoli (Huan et al. 2003). Several 
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Benign Fibrous Histiocytoma, Fig. 1 Benign fibrous 
histiocytoma composed mainly of bland histiocytoid cells 
with pale eosinophilic cytoplasm and oval nucleus with 
small nucleolus. Thick collagen fibers are present within 
the proliferation 


other variants are recognized, but they have not 
been reported in the genital area. 


Immunophenotype 


BFH is positive for vimentin, CD68, and factor 
XIla. A minor population of actin-positive 
myofibroblasts may be present. CD34 is 
negative. 


Differential Diagnosis 


The main differential diagnosis is with 
dermatofibrosarcoma protuberans. This shows 
extension in the subcutaneous fat with entrapment 
of single adipocytes, consists of a monomorphous 
population of spindle cells, and is positive for 
CD34. The atypical variant of BFH should not 
be confused with a pleomorphic sarcoma. Atypi- 
cal mitoses and necrosis are absent in BFH. 
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Synonyms 


Anterior midline defect; Bladder exstrophy and 
epispadias complex; Cloacal exstrophy; Congen- 
ital malformation 


Definition 


Bladder exstrophy [BE] is a true congenital mal- 
formation characterized by a defect in the closure 
of the lower abdominal wall and the bladder with 
consequent eversion of the bladder mucosa 
through the ventral wall (Siffel et al. 2011). 


Clinical Features 


e Incidence 
BE affects about 2.07 per 100,000 births. It 
may also be associated with cloacal anomalies, 
other urinary tract and genital defects, particu- 
larly epispadias. Some authors consider cloacal 
exstrophy [CE] as the most severe end of a 
spectrum of malformations known as bladder 
exstrophy-epispadias complex (BEEC) or 
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exstrophy-epispadias complex (EEC). CE is 
likely to result from an earlier development 
defect than BE. 

BE results from a failure of mesenchymal 
migration between the ectodermal and endo- 
dermal layers of the cloacal membrane, nor- 
mally occurring between the 6th and 7th week 
of development and which leads to failure of 
fusion of the midline structures below the 
umbilicus 

°. Age 
At birth 

e Sex 
It occurs with male predominance and male to 
female ratio of almost 2:1. 

e Site 
Eversion of the bladder mucosa through the 
lower ventral wall 

e Treatment 
BE is a life-threatening condition and surgical 
repair is strongly recommended early in life. 

e Outcome 
Bladder exstrophy is since long recognized as 
an important risk factor for malignancy devel- 
opment and may be associated with adenocar- 
cinoma [>90%], squamous cell carcinoma 
[<10%], and urothelial carcinoma. Carcino- 
mas with mixed histology are frequently 
reported (Rubenwolf et al. 2013). Mechanical 
irritation with subsequent chronic inflamma- 
tion and metaplastic changes of untreated 
exstrophy has been suggested as predisposing 
factor to the development of malignant neo- 
plasms. Data regarding the increased risk of 
adenocarcinoma and its association with intes- 
tinal metaplasia remains controversial, and 
alternative theories, such as a link to misplaced 
colonic epithelium or gene expression activa- 
tion in von Brunn’s nests, have been proposed 
(Kathopoulis et al. 2016). 

Contrary to what was previously thought, 
surgical correction of bladder exstrophy in the 
early period of life and even cystectomy does 
not reduce the risk of developing malignant 
neoplasm in this population which remains 
between 2% and 7%, similarly as has been 
previously reported in nonsurgically treated 
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populations (Husmann and Rathbun 2008; 
Smeulders and Woodhouse 2001). 

In a population of patients who benefited 
from reconstructive surgery and antibiotic 
treatment in early stages of life, a follow-up 
of 35 years, Smeulders and Woodhouse 
(2001) concluded that the risk of death from 
all causes was 60 times higher than that of a 
normal population aged less than 65 years and 
the risk of bladder cancer was 694 times that 
of an age-matched population. The incidence 
of neoplasia was estimated in 17.5% includ- 
ing bladder and colorectal carcinoma. The 
high risk of colorectal neoplasia is a conse- 
quence of a surgical reconstruction that 
creates a common urinary and fecal stream 
(e.g., ureterosigmoidostomy and vesico-colic 
anastomosis). Those patients have a 1726 
times increased risk of adenocarcinoma of 
the colon and might benefit of regular screen- 
ing with colonoscopy (Smeulders and 
Woodhouse 2001). 


Macroscopy 


BE may be incomplete or complete and at birth 
the exposed urothelial mucosa has a normal 
appearance. However, urothelial mucosa abnor- 
malities, such as ulceration and inflammation 
resulting from exposure to the external environ- 
ment, can lead in a short period of time to an 
irregular, nodular, and thickened mucosa. Promi- 
nent lymphoid hyperplasia in the lamina propria 
may impart a finely nodular macroscopic 
appearance. 


Microscopy 


Nonsurgically treated BE cases are histologically 
described as having transitional epithelium cover- 
ing the trigone, glandular epithelium in the mid- 
line, and squamous epithelium merging with the 
skin (Rubenwolf et al. 2013). Proliferative and 
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metaplastic changes persist in surgically closed 
bladder in virtually all patients, including cystitis 
cystica and glandularis (up to 62%), intestinal 
metaplasia (up to 63%), and squamous metaplasia 
(Corica et al. 1997). Initially, the lamina propria is 
edematous and contains a variable amount of 
acute and chronic inflammation; eventually fibro- 
sis can partially supersede those lesions 
(Rubenwolf et al. 2013). 


immunophenotype 


Not relevant 


Differential Diagnosis 


Not relevant 
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Synonyms 


Keratotic papilloma 


Definition 


Exophytic core lined by cytologically benign 
squamous epithelium 


Clinical Features 


e Incidence 
Uncommon finding, less than 1% of the papil- 
lary tumor of the bladder 

. Age 
It affects most commonly elderly patients 
(mean age of 65 years old). 

° Sex 
It affects females slightly more than males. 

e Site 
Bladder. Presentation symptoms include stress 
incontinence and gross hematuria (Guo 
et al. 2006). 

* Treatment 
Surgical resection of the papillary lesion 


Bladder Squamous Cell Papilloma 


e Outcome 
It is a benign tumor and rarely recurs. Squa- 
mous papilloma has been found associated 
with urothelial neoplasms of the bladder in a 
low proportion of cases and seems to add a 
very low risk factor for bladder cancer 
(Cheng et al. 2000; Guo et al. 2006). 


Macroscopy 


On cystectomy/cystoscopy, the lesions present as 
whitish plaque-like or erythematous and villous 
lesions (Miliaras et al. 2013; Guo et al. 2006). 


Microscopy 


Histologically, they are characterized by an exo- 
phytic lesion with papillary architecture, covered 
by keratinizing squamous epithelium without 
atypia or koilocytic changes (Wang et al. 2013) 


(Fig. 1). 


Bladder Squamous Cell Papilloma, Fig. 1 Squamous 
cell papilloma 
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Molecular Features 


The squamous papilloma is not associated with 
human papilloma virus infection (HPV), has no 
p53 nuclear accumulation, and is diploid (Cheng 
et al. 2000). 

Epidermal growth factor receptor [EGFR] 
expression by immunohistochemistry was 
described in four of four squamous papilloma 
lesions tested (Guo et al. 2006). 


Differential Diagnosis 


Squamous papilloma must be differentiated from 
condyloma acuminatum and verrucous carcinoma 
(Cheng et al. 2000). Condyloma, unlike squa- 
mous papilloma, is HPV-related. Verrucous carci- 
noma is characterized by bland cytology without 
koilocytic changes, verrucoid architecture, and 
large masses without stromal invasion. 
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Synonyms 

Scrotum: Idiopathic calcinosis of scrotum; Testis: 
Nodular proliferation of calcifying connective 
tissue 

Definition 


Benign condition characterized by presence of 
single or multiple calcified nodules. 


Clinical Features 


e Incidence 
Uncommon condition. 
°. Age 
Children and young adults. 
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° Sex 

Males. 

e Site 

Skin of scrotum, testis, and paratesticular 

structures. 

e Presentation 

— Scrotum: Single or multiple mobile masses 
affecting the skin of this region. 

— Testis: Single palpable mass of varying size 
near the pole of the organ. 

* Treatment 

— Scrotum: Surgical excision of the symptom- 
atic nodules is sufficient (Khallouk et al. 
2011). 

— Testis: Due to the undefined diagnosis 
before the final histopathologic examina- 
tion, a partial orchiectomy is frequently 
performed (Akdemir et al. 2017). 

* Outcome 

Calcifying nodules are benign lesions and the 

prognosis after excision is excellent. 


Macroscopy 

Well-circumscribed yellowish nodules, rarely 
pedunculated (Gi et al. 2008). 

Microscopy 


Scrotum: Granular and globular deposits of baso- 
philic calcified material (Fig. 1) surrounded by a 
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Calcifying Nodules, Fig. 1 Calcifying nodule of 
scrotum 


granulomatous inflammatory response (Song 
et al. 1988) consisting of histiocytes or giant 
cells in the dermis of the scrotum. The etiology 
of this condition is still partially unknown; how- 
ever, in some cases, the deposition derives from 
degenerated cysts (such as epidermoid cysts) 
(Swinehart and Golitz 1982), so remnants of pre- 
existing cystic structures can be identified within 
the lesion. 

Testis: A flattened epithelium covering a core 
of connective tissue with interspersed fibroblasts, 
fibrin-like material, and globular deposition of 
calcium without an inflammatory infiltrate 
(Nistal and Paniagua 1989). 


immunophenotype 


Calcified material is positive for Von Kossa stain, 
rarely used and necessary. 


Differential Diagnosis 


Scrotum: The histological examination allows a 
definitive diagnosis in almost all cases; however, 
the nodular appearance and the deposition of 
material in the dermis may be mistaken with the 
presentation of nodular amyloidosis. In amyloid- 
osis, the homogeneous eosinophilic material is 
positive for Congo red and negative for Von 
Kossa stain. 


Chromophobe Renal Cell Carcinoma 


Testis: Radiological studies are not sufficient to 
distinguish calcifying nodules from malignant tes- 
ticular lesions while the histological appearance is 
straightforward. 
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Definition 


Chromophobe renal cell carcinoma is composed 
by cells with prominent cell membranes, wrinkled 
nuclei with perinuclear halos, and pale to eosino- 
philic cytoplasm. 


Chromophobe Renal Cell Carcinoma 


Clinical Features 


Most tumors are incidentally discovered, can be 
sporadic, or occur in Birt-Hogg-Dubé syndrome, 
which is an autosomal dominant genodermatosis 
due to the mutation in folliculin gene and 
characterized by the presence of multiple fibro- 
folliculomas on the skin, acrochordons, tri- 
chodiscomas, pulmonary cysts, and multifocal 
renal tumors. 


e Incidence 
Chromophobe renal cell carcinoma accounts 
5% of renal cell carcinoma. 

°. Age 
The mean age is 50—60 years. 

e Sex 
There is no difference between male and 
female. 

e Site 
There is no site predilection. 

¢ Treatment 
Partial or radical nephrectomy is the surgical 
treatment of choice, whenever feasible. 

e Outcome 
Most of chromophobe renal cell carcinomas 
show an indolent behavior. 
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Macroscopy 


Grossly, it is a solid, well-circumscribed, 
unencapsulated neoplasm with a light brown 
color on the cut surface. Most tumors are confined 
within the kidney (Fig. 1a). 


Microscopy 


The morphologic features of chromophobe renal 
cell carcinoma include a solid, “cobblestone” 
growth pattern without the rich vascular network 
seen in clear cell renal cell carcinoma. Focal 
calcifications and broad fibrotic septa are fre- 
quently present. The cytoplasm of typical chro- 
mophobe is pale and flocculent and the 
peripheral portion of the cytoplasm and shows 
a variable degree of granularity and eosinophilia 
resulting in an accentuation of the cellular mem- 
brane (Fig. 1b). A perinuclear “halo” due to the 
presence of innumerable microvesicles scattered 
between the mitochondria may be observed. 
Nuclei ranged from vesicular to wrinkled and 
can exhibit marked pleomorphism. The neoplas- 
tic cells can display binucleation. Mitotic figures 
can be found in a highly variable amount 
(0—20 x 50 high power fields). Chromophobe 
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Chromophobe Renal Cell Carcinoma, Fig. 1 The mac- 
roscopic appearance of chromophobe renal cell carcinoma 
as a solid, well-circumscribed neoplasm with a light brown 


color (a). Nested pattern composed of large cells with 
flocculent cytoplasm concentrated along the septa and in 
the center smaller eosinophilic cells (b) 
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renal cell carcinoma is a low-grade malignancy; 
however, sarcomatoid transformation occurs in 
8% of the cases. A diffuse cytoplasmic staining 
reaction with Hale’s iron colloid stain has been 
for a long time considered a characteristic feature 
of this special tumor type. Roughly 10% of chro- 
mophobe renal cell carcinomas are almost 
completely composed of smaller eosinophilic 
cells which, not uncommonly, may display 
round regular nuclei. As clear cell renal cell 
carcinoma, stage and necrosis are the main prog- 
nostic features of this tumor but, on the other 
hand, the nucleolar grade has no prognostic sig- 
nificance and therefore it should be not reported 
in routine practice. 


immunophenotype 


Chromophobe renal cell carcinoma is positive 
for CK7, CD117, and parvalbumin. Vimentin 
is generally negative as well as S100A1. 


Molecular Features 


Chromophobe renal cell carcinoma is character- 
ized by a combination of loss of chromosomes Y, 
1, 2, 6, 10, 17, and 21. Both classic and eosino- 
philic variants of chromophobe renal cell carci- 
noma share the same chromosomal losses. 
Sarcomatoid chromophobe renal cell carcinomas 
are characterized by multiple chromosomal 
gains in both epithelial and sarcomatoid compo- 
nents. p53 and PTEN are mutated in 30% and 
9% of tumors, respectively. Rearrangements in 
the TERT promoter region occur in 12% of 
tumors. 


Differential Diagnosis 


Because of eosinophilic component chromo- 
phobe, renal cell carcinoma must be distinguished 
from many renal cell tumors, including succinate 
dehydrogenase (SDH)-deficient renal cell carci- 
noma, oncocytic papillary renal cell carcinoma, 
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epithelioid angiomyolipoma, eosinophilic solid 
and cystic carcinoma, tubulocystic renal cell car- 
cinoma. However, the main differential diagnosis 
is the oncocytoma in which different immunohis- 
tochemical expression of S100A1 and CK7 is 
helpful. In approximately 10% of cases, FISH 
analysis can be a useful diagnostic tool detecting 
the characteristic chromosomal losses. Tumors 
with mixed features of oncocytoma and chromo- 
phobe renal cell carcinoma have been viewed as 
“hybrid oncocytoma—chromophobe tumor.” 
However, some pathologists use it in the context 
of an apparent syndrome (multiple tumors), others 
use it only with mosaic or mixed morphology, and 
some others use it for any tumor with borderline 
features between oncocytoma and chromophobe 
renal cell carcinoma. 
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Synonyms 


Clear cell tubulopapillary renal cell carcinoma 


Definition 


Indolent renal cell tumor made up of bland clear 
cells arranged in tubules and papillae with often 
linear nuclear alignment away from the basement 
membrane (Massari et al. 2018). 


Clinical Features 


e Incidence 
This neoplasm accounts for 14% of renal 
tumors. Most tumors are incidentally detected 
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as sporadic or arising in end-stage renal disease 
and von Hippel-Lindau syndrome (Tickoo 
et al. 2006; Gobbo et al. 2008). 

*« Age 
There is no age predilection. 

e Sex 
There is no gender predilection. 

e Site 
There is no site predilection. 

* Treatment 
Partial nephrectomy and less frequently, radi- 
cal nephrectomy is the standard treatment. 

e Outcome 
To date, neither recurrence nor metastasis has 
been reported (Massari et al. 2018). 


Macroscopy 


Tumors are often small (usually pTla), grayish, 
well-circumscribed and encapsulated with com- 
mon cystic change (Fig. la). 


Microscopy 


Tubular, papillary, branched glandular, acinar, and 
cystic patterns are seen in varying proportions. 
Neoplastic clear cells are cuboidal with round 
nuclei and inconspicuous nucleoli (ISUP/WHO 


Clear Cell Papillary Renal Cell Carcinoma, Fig. 1 A 
small, well-circumscribed, and encapsulated with cystic 
changes mass without the yellowish features typically seen 


in clear cell renal cell carcinoma (a). Cuboidal clear cells 
with inconspicuous nucleoli in a linear fashion away from 
the basement membrane arranged in a tubular pattern (b) 
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grade 1 and 2) arranged in a linear fashion away 
from the basement membrane. Fibrous and/or 
smooth muscle stroma in varying amounts may 
be observed (Fig. 1b). 


Immunophenotype 


Tumor cells diffusely express cytokeratin7, PAX8, 
cytokeratin 34BE12, and CAIX (often in cup-like 
distribution), frequently stain for GATA3; whereas 
racemase and CD10 are usually negative (Rohan 
et al. 2011; Martignoni et al. 2017). 


Molecular Features 


These tumors lack the classic genetic events of 
clear cell renal cell carcinoma (3p/VHL alteration) 
and papillary renal cell carcinoma (7 and 17 triso- 
mies) (Rohan et al. 2011). 


Differential Diagnosis 


The differential diagnosis with clear cell renal cell 
carcinoma with low nucleolar grade may be 
extremely difficult. Despite immunophenotype 
being usually diagnostic, in selected cases, molec- 
ular analysis could be necessary to classify the 
neoplasm. Less frequently, papillary renal cell 
carcinoma with extensively clear cell changes 
should be ruled out. 
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Synonyms 


Grawitz tumour; Hypernephroma; Renal clear cell 
adenocarcinoma 


Definition 


Clear cell renal cell carcinoma is a morphologi- 
cally heterogeneous group of malignant tumors 
made up of cells with clear or eosinophilic cyto- 
plasm and characteristic vessel formation. 


Clinical Features 


Seventy percent of cases are found incidentally on 
imaging. Hematuria and flank pain are the most 
common signs of the symptomatic cases. Clear 
cell renal cell carcinoma can be sporadic or occurs 
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in Von Hippel—Lindau disease. It is a rare, auto- 
somal dominant syndrome consisting of retinal 
angiomas, hemangioblastomas of the central ner- 
vous system, pheochromocytomas, and clear cell 
renal cell carcinoma. 


e Incidence 
Clear cell renal cell carcinoma is the most 
common malignancy among renal cell neo- 
plasms, representing roughly 70% of all renal 
cell tumors. 

°. Age 
It occurs in patients around 60—70 years of age. 

° Sex 
Its male/female ratio is 2:1. 

e Site 
There is no site predilection. 

e Treatment 
Partial or radical nephrectomy is the standard 
treatment in clinically localized diseases. In 
metastatic cases, targeted therapies against 
angiogenesis and mammalian target of 
rapamycin (mTOR) pathway are extensively 
used either in patients previously treated by 
nephrectomy or without cytoreductive 
nephrectomy. Immunotherapy has recently 
shown promising clinical response. 

e Outcome 
The behavior mainly depends on TNM, how- 
ever, at the same stage, clear cell renal cell 
carcinoma appears to be more aggressive than 
papillary and chromophobe renal cell carci- 
noma. Clear cell renal cell carcinomas most 
commonly metastasizes hematogenously to the 
lung. Lymphatic metastases are less frequent and 
can occur in hilar, aortic, and caval lymph nodes. 
Unusual metastatic sites may be observed. 


Macroscopy 


Grossly, it usually presents as a solitary, well- 
circumscribed, or multinodular (mainly due to ret- 
rograde venous involvement of the parenchyma) 
solid-cystic yellowish mass. Additional gray and 
white foci can be observed corresponding to the 
undifferentiated tumor areas. White sclerotic septa, 
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focal calcifications, necrosis, and irregular hemor- 
rhage can be observed (Fig. 1a). 


Microscopy 


Histologically, this tumor shows variable architec- 
ture, solid-acinar, or alveolar or tubulo-cystic 
morphologies, almost constantly intermixed with 
a dense network of blood capillaries. The cells 
have clear cytoplasm rich in lipids and glycogen, 
which are dissolved in routine histologic pro- 
cessing becoming optically empty by light 
microscopy (Fig. 1b). In some of renal cell clear 
cell carcinomas, more or less wide areas are com- 
posed of cells with granular and eosinophilic cyto- 
plasm due to the presence of a large number of 
mitochondria. The tumor cell nucleus can have 
extremely variable size and shape; in particular, 
nucleolar grade (Delahunt et al. 2013) appears 
higher in the areas of the tumor composed of 
cells with eosinophilic and granular cytoplasm. 
Finally, it should be emphasized that within the 
same tumor, especially in those larger, the nucle- 
olar grade may vary from area to area and there- 
fore, in the course of microscopic analysis, the 
recognition of those area with higher nucleolar 
grade is important for a correct assignment of 
such significant prognostic parameter. In approx- 
imately 30% of clear cell renal cell carcinomas 
tumor necrosis of coagulative type is present, 
which can also be significantly extended resulting 
in the formation of pseudopapille. As nucleolar 
grade, tumor necrosis is another important prog- 
nostic feature. The sarcomatoid transformation/ 
rabdhoid dedifferentiation occurs in about 5% of 
cases (Fig. 2). Stage, nucleolar grade, and necrosis 
are the main prognostic features of this tumor. 


immunophenotype 


PAX-8 is a nuclear transcription factor expressed 
in virtually all clear cell renal cell carcinomas 
and therefore useful in metastasis and in part- 
icular differential diagnosis among primary 
tumors. Carbonic anhydrase IX (CAIX) stained 
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Clear Cell Renal Cell Carcinoma, Fig. 1 A multinodular solid yellowish mass (a) made up of cells with clear cytoplasm 
with a delicate network of small, thin-walled blood vessels (b) 
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Clear Cell Renal Cell Carcinoma, Fig. 2 Clear cell renal cell carcinoma showing sarcomatoid (a) and rhabdoid (b) 
dedifferentiation 


75-100% of clear cell renal cell carcinomas renal cell carcinoma also expresses other epithe- 
as a membranous box-shaped distribution. lial markers. CD10, a proximal tubule marker, is 
Cytokeratin 7 is usually negative, and if present, positive in clear cell renal cell carcinoma in a 
it is almost limited to the cystic areas. Clear cell membranous distribution. Vimentin is positive in 


Condyloma and Condyloma Acuminatum 


clear cell renal cell carcinoma, more intensely in 
high grade areas. 


Molecular Features 


Clear cell renal cell carcinoma shows a highly 
specific deletion of chromosome 3p, which is con- 
sidered one of the primary events in the develop- 
ment of this tumor. Mutation of the Von Hippel- 
Lindau (VHL) gene (3p25) occurs exclusively in 
this type of renal tumor, both in sporadic and 
hereditary forms. Genomic sequencing studies 
have demonstrated that the 3p locus harbors addi- 
tional suppressor genes, such as SETD2, PBRM1, 
and BAP1. 

Chromosome 14q allelic loss and loss of 9p 
have been associated with poor prognosis in clear 
cell renal cell carcinoma. 


Differential Diagnosis 


Several differential diagnoses should be consid- 
ered. Among the low nucleolar grade tumors, the 
main differential diagnosis is with clear cell pap- 
illary renal cell carcinoma, in which different 
immunohistochemical expression of CAIX 
(box-shaped versus cup-shaped) and CK7 
(negative versus positive) is useful. CK7 is 
often used to distinguish clear cell renal cell 
carcinomas from the chromophobe renal cell car- 
cinomas almost made up of cells with flocculent 
clear cell cytoplasm, the latter demonstrating 
diffuse staining for CK7. Among the high nucle- 
olar grade tumors, the main differential diagnosis 
are with MiT family translocation renal cell car- 
cinomas and epithelioid angiomyolipoma/epi- 
thelioid PEComa, in which cathepsin K and 
melanogenic immunohistochemical markers are 
diagnostic. 
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Synonyms 


Benign condyloma; Genital wart; Usual condyloma 
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Definition 


HPV-related exophytic papillomatous epithelial 
proliferation (Calonje 2011). 


Clinical Features 


e Incidence 
Median of 200 affected patients per 100,000 
inhabitants (male and female) (Patel et al. 2013). 

°. Age 
Sexually active young adults (3rd—4thdecade), 
rare in older patients. 

e Sex 
Male and female adults. 

* Etiology 
Most cases (85%) are related to low-risk HPV 
genotypes 6 and 11. High risk genotypes 
(16, 18, and others) are more common in 
patients with multiple sexual partners. 

e Site 
Glans, coronal sulcus, foreskin, meatus, scro- 
tum (men), and even urethra or urinary bladder 
(men and women) for direct extension. 

e Treatment 
Cryotherapy, laser therapy, or local surgical 
excision for small circumscribed lesions. 
Extensive surgery is required for giant destruc- 
tive condylomas. 

e Outcome 
Good but recurrence is not uncommon, espe- 
cially for individuals with multiple sexual 
partners (Thomas et al. 2017). 

Malignant transformation is very rare 
(Botella et al. 2000) and may occur 
specially in giant destructive long-standing 
lesions. Such lesions exhibit foci of usual 
squamous carcinoma especially at 
tumor base. 


Macroscopy 


Small pink/greyish exophytic lesions are the most 
common presentation (condyloma acuminatum). 
Other possible forms are flat and giant condylo- 
mas (Amin 2016). 


Condyloma and Condyloma Acuminatum 


and Acuminatum, 


Condyloma 
Fig. 1 Exophitic squamous proliferation with hyperkera- 
tosis, prominent granular layer and cytologic features of 
HPV infection (perinuclear halos, binucleation, and 
nuclear hyperchromasia) 


Condyloma 


Microscopy 


Microscopic examination reveals arborescent 
papillae with loose fibrovascular cores covered by 
mature squamous epithelium. Atypical cells can be 
found at the base of the epithelium but they are 
never frankly anaplastic. The tip of the papillae 
frequently displays parakeratosis and hyperkerato- 
sis. Characteristic of the upper part of the epithe- 
lium are koilocytes that exhibit binucleation, 
wrinkled nuclei, and perinuclear halos (Fig. 1). 


immunophenotype 

The epithelium that covers the papillae is positive 
for p53 and for high or low risk HPV (Fig. 2). 
Molecular Features 

Low-risk HPV types 6—11 on in situ hybridization 


and PCR investigations, other types have been 
infrequently reported. 


Differential Diagnosis 
Benign lesions: 


e Papillomatosis of the glans corona: Common 
papules occurring in young sexually active 
men. They appear as HPV negative multiple 
small papillomas arranged along the corona. 
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and Acuminatum, 


Condyloma 
Fig. 2 HPV types 6 and 11 in urethral condyloma 
acuminatum. Cells containing low-risk HPV DNA by in 
situ hybridization (ISH), indicated by the dark-stained 
nuclei of superficial koilocytic cells 


Condyloma 


e Seborrheic keratosis: HPV-negative lesions 
characterized by parakeratosis and acanthosis; 
no koilocytes are found. 


Malignant and premalignant lesions: 


e PeIN (Penile Intraepithelial Neoplasia): This pre- 
malignant lesion may simulate flat condyloma. 
PeIN can be classified in differentiated forms, 
negative for HPV or p16, and HPV-related forms. 

e Warty Carcinoma: HPV-related carcinoma 
whose cells display pleomorphism, p16 posi- 
tivity and carry high-risk HPV genotypes. It 
may be confused with giant condylomas. 

e Papillary carcinoma and verrucous carcinoma: 
Non-HPV-related carcinomas that may simu- 
late condylomatous papillae. The tumor base is 
infiltrative in papillary subtypes and broad in 
verrucous subtypes (like in condylomas). HPV 
and p16 expression is negative in both lesions. 
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Synonyms 


Adrenogenital syndrome-associated tumors; Tes- 
ticular adrenal rest tumors (TARTs); Testicular 
adrenogenital tumors; Testicular tumors in con- 
genital adrenal hyperplasia; Testicular tumors of 
the adrenogenital syndrome (TTAGS) 


Definition 


Testicular adrenal rest tumors (TARTs) are nodu- 
lar formations, macro or microscopic, benign, 
located in the vicinity of the rete testis, constituted 
by cells similar to those of the adrenal cortex. 
They develop in patients with congenital adrenal 
hyperplasia (CAH) who have followed inappro- 
priate treatment. 
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Clinical Features 


Patients with TARTs are carriers of a CAH, an 
autosomal recessive process characterized by def- 
icit of enzymes involved in the synthesis of glu- 
cocorticoids. The deficit of corticoids causes an 
increase in ACTH secretion, resulting in adrenal 
hyperplasia. The stimulation of ectopic adrenal 
tissue in the testicle or the stimulation of pluripo- 
tent cells of the testicular hilum leads to the devel- 
opment of TARTs. In children, they may debut 
with symptoms of precocious puberty and gener- 
ally bilateral increase in testicular size. In adults, 
seek consultation due to infertility (Tanaka et al. 
2017). Ultrasonography is the best tool to detect 
initial lesions, not yet palpable, and to modify the 
treatment in those diagnosed (Yu et al. 2015). 


e Incidence 
Clinical incidence of TARTs ranges from 27% 
to 47%. These figures rise to 30—94% of adults 
and 18.3-48% of children with CAH using 
testicular ultrasounds. The discordance is 
based on the fact that only TARTs greater 
than 2 cm are palpable. They are more frequent 
in patients with inadequate treatment, but they 
can also be observed in well-controlled or even 
over-treated patients. Most TARTs develop in 
patients with the classic form of CAH. TARTs 
develop in all genetic groups of CAH although 
with variable incidence. 

°. Age 
TARTs are most common between 20 and 30 
years. Most cases in childhood occur in the first 
four years. 

e Sex 
Male 

e Site 
Right and left testes 

e Treatment 
Seventy five percent of the tumors return or 
stabilize by increasing the doses of hydrocorti- 
sone. When these results are not obtained, tes- 
tis sparing surgery is warranted. In some of 
these cases, they may reappear months after 
surgery (Kocova et al. 2018). 

e Outcome 
Oligozospermia is common in patients with 
TARTs (66%) (Reisch et al. 2009). It is 
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practically a constant in patients with 
p.1172 N genotype. The causes of 
oligozoospermia are multiple. Because of the 
abnormal hormonal status in CAH, there is a 
dysfunction of Leydig cells secondary to the 
high production of androgens by the adrenal 
and a high rate of conversion of these into 
estrogen. Oligozospermia can also be caused 
by a mechanical obstruction of the rete testis by 
the tumoral nodules. 


Macroscopy 


The size of TARTs varies from microscopic to 
several centimeters. They are well-defined, non- 
encapsulated yellowish nodules located in the tes- 
ticular mediastinum. 


Microscopy 


Currently, testicular biopsy is rarely used because 
when clinical data, ultrasounds, or MRI coincides, 
the biopsy is not indicated. TARTs are composed 
of cells with spherical nucleus and large cyto- 
plasm that is reminiscent of Leydig cells, although 
lacking Reinke crystals (Fig. 1). No mitosis is 
observed and in general the pleomorphism is 
low. The nodules have thick trabeculae of highly 
collagenized connective tissue. In the periphery, 
adipose tissue and lymphocytic infiltrates can be 
recognized (Rutgers et al. 1988). 


immunophenotype 


The cells of TARTs express synaptophysin (88%), 
CD56, inhibin, Melan A, vimentin, and calretinin. 
They have receptors for angiotensin II and ACTH 
and variable immunosuppression for RA. They 
are negative for insulin-like 3 (Wang et al. 2011). 


Differential Diagnosis 


The most important differential diagnosis must be 
established with Leydig cell tumor, since the 
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Adrenal in the Testis, 


Congenital 
Fig. 1 Testicular adrenal rest tumor. Nodular formation 
of cells with eosinophilic cytoplasm. The tumor presents 
thick trabeculae of highly collagenized connective tissue 
and adipose metaplasia. The nodule peripherally displaces 
the testicular parenchyma 


Hyperplasia 


treatment of these two pathologies is quite differ- 
ent. It requires, in many cases, the sum of the 
clinical, laboratory, imaging, histological, and 
immunohistochemical data (Nistal et al. 2017). 

Criteria in favor of TARTs are: bilateralism, 
lower testosterone levels than in Leydig cell 
tumors, poor estrogen activity (absence of 
gynecomastia), elevated serum ACTH, and invo- 
lution when treated with hydrocortisone. The 
imaging tests show location of the nodules 
between the rete testis and the testicular paren- 
chyma. TARTs show hypoechoic areas in tumors 
smaller than two cm and heterogeneous and 
hyperechoic areas in larger tumors, probably due 
to existence of fibrous septa (Deshpande et al. 
2017). Immunohistochemically, the only marker 
that TARTs do not share with Leydig cell tumors 
is Insulin-like 3 (Lottrup et al. 2015). 
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Definition 
Congenital mesoblastic nephroma is a low-grade 


fibroblastic neoplasm arising in the renal sinus of 
children. 
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Clinical Features 


e Incidence 
It comprises 5% of pediatric renal neoplasms. 

°. Age 
It is the most common kidney tumor in the first 
3 months of life and is uncommon after 
6 months. 

e Sex 
There is no gender predominance. 

e Site 
They are located in the renal sinus. 

e Treatment 
The treatment of choice is surgical excision. 

e Outcome 
Mesoblastic nephroma is a low-grade neo- 
plasm; it has infiltrative borders which must 
be studied carefully because the risk of recur- 
rence appears to be dependent upon the com- 
pleteness of the resection (Furtwaengler et al. 
2006). Only rare cases with hematogeneous 
metastases have been reported, which are 
treated with chemotherapy (Loeb et al. 2002). 


Macroscopy 


Grossly this neoplasm is usually large, and its cut 
surface resembles that of a leiomyoma (firm, 
whorled or trabeculated, and light colored). 
The tumor is not encapsulated and typically 
interdigitated with the surrounding renal 
parenchyma. 


Microscopy 


Congenital mesoblastic nephroma is a moderately 
cellular proliferation of thick interlacing bundles 
of spindle cells with elongate nuclei which usually 
infiltrate renal and perirenal tissues resembling a 
fibromatosis (Fig. 1). Glomeruli and renal tubules 
are commonly entrapped. Mitotic figures are usu- 
ally rare. Another pattern consists of a densely 
cellular proliferation of polygonal cells with 
more frequent mitotic figures (8—30 per 10 high- 
power fields). 


Congenital Mesoblastic Nephroma 


Congenital Mesoblastic Nephroma, Fig. 1 Bundles of 
spindle neoplastic cells with elongate nuclei infiltrating 
renal parenchyma 


immunophenotype 


These tumors are frequently immunoreactive for 
actin with infrequent desmin labeling; CD34 is 
negative. 


Molecular Features 


Cellular congenital mesoblastic nephroma har- 
bors a specific chromosome translocation, t 
(12,15), which results in the fusion of the ETV6 
and NTRK3 genes (El Demellawy et al. 2016). 
The gene fusion has not been found in the classic 
variant. 
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Definition 


Crohn’s disease is a chronic inflammatory intesti- 
nal pathology which can be associated to different 
extra-digestive manifestations such as ano-genital 
granulomatosis, inguinal fistula with recurrent 
penile, and scrotal lymphedema. 


Clinical Features 


Recurrent genital lymphedema is associated or 
not with fever and gastrointestinal symptoms. 
Other symptoms are funiculitis or orchioepi- 
didymitis in patients with long-standing Crohn’s 
disease. Other times, the first manifestation of 
Crohn’s disease are inguinal fistulas (Reitsma 
et al. 2012), and especially in children, genital 
edema (Barrick et al. 2016). 


e Incidence 
Genitourinary complications occur in 5-20% of 
patients with active Crohn’s disease. Isolated 
scrotal and penile lymphoedema as the pre- 
senting symptom of Crohn’s disease is quite 
unusual. 

°. Age 
At any age 

e Sex 
Male 

e Treatment 
Treatment with corticosteroids and azathio- 
prine results in significant decrease of 
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inflammatory genital lymphedema. Fistulous 
tracts should be surgically removed. If the 
affectation involves paratesticular structures 
with epididymis and/or testis, orchiectomy 
can be indicated. 
e Outcome 

Most patients with penile and scrotal lymph- 
edema initially respond well to steroid ther- 
apy but relapse is common. Similar 
results are obtained with azathioprine. Good 
results are also obtained with antitumor 
necrosis factor [TNF] therapy (Alexakis 
et al. 2017). 


Macroscopy 


Grossly, lesion causes scrotal swelling and 
marked scrotal wall thickening. 


Microscopy 


Removed tissues show a background of chronic 
inflammation, small microabscesses of geo- 
graphic contours, and epithelioid granulomas 
(Fig. 1). In these noncaseating granulomas, multi- 
nucleated giant cells of both Langhans and foreign 
body type are observed (Garny de la Rivière et al. 
2015). 


Crohn’s Disease in the Scrotum, Fig. 1 Crohn’s dis- 
ease. Paratesticular tissue with non-necrotizing granulo- 
mas formed by histiocytic cells and lymphocytes 
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Differential Diagnosis 


Acquired lymphedema of the genitals is more 
frequent in elderly individuals as a consequence 
of pelvic/abdomen malignancy or its therapy or 
worldwide due to filariasis than in childhood 
(Murphy et al. 2001). Scrotal swelling in young 
boys is secondary to testicular torsion, orchioepi- 
didymitis, or idiopathic. But it can also be the first 
symptom of Crohn’s disease. The diagnosis of 
pediatric genitourinary Crohn’s disease is made 
taking into account the clinical data and the histo- 
logical study. The medical history and physical 
examination can reveal a history of benign gastro- 
intestinal complaints and perianal skin tags and 
fissures. Histologically, the presence of non- 
caseating granulomas similar to those of sarcoid- 
osis would be required for a differential diagnosis 
of laboratory evaluation (angiotensin-converting 
enzyme and lysozyme to assess sarcoidosis). To 
tule out mycobacterial disease apart from the 
caseating morphology of granulomas, culture 
and polymerase chain reaction to identify myco- 
bacterial disease as well as chest radiography 
(Weinberg et al. 2012) is useful. 
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Synonyms 


Undescended testes 


Definition 


A testicle is cryptorchid when it has stopped its 
descent and remains hidden in the abdominal cav- 
ity, or is located in the inguinal canal, or occupies a 
high position in the scrotum and during the phys- 
ical examination cannot be mobilized to the scrotal 
fundus. The best diagnostic method is physical 
examination. In some cases, MRI is useful. The 
value of the ultrasonography is controversial. 


Clinical Features 


* Incidence 
Testicular descent is a process that is com- 
pleted in the last months of pregnancy; how- 
ever, 4-5% of newborns have incompletely 
descended testicles. This percentage is very 
high in premature children and reaches 100% 
in children of less than 900 gr. Most of these 
testes descend in the first three months of extra- 
uterine life. At the age of 1 year, only 
0.96-1.18% remain cryptorchid. After the 
first year, the spontaneous descent is 


Cryptorchidism 


exceptional. It is generally accepted that true 
cryptorchidism is present in 25% of patients 
with empty scrotum. High canalicular and 
scrotal sites are more frequent than abdominal 
ones. From the epidemiological point of view, 
the incidence of cryptorchid testis is greater in 
maternal obesity, high maternal stature, history 
of subfertility, increased maternal age, alcohol 
consumption, toxemia of pregnancy, late preg- 
nancy bleeding, exposure to endocrine- 
disrupting chemicals during fetal development, 
intrauterine growth restriction, birth by cesarean 
section, low birth weight at birth, prematurity 
twinning, hypospadias and other congenital 
malformations, and those born between 
September and November and between May 
and June. Fourteen percent of patients have a 
family history of cryptorchidism. 

Age 

There are still cases that are not diagnosed in 
childhood and are discovered at puberty or 
even in adulthood. We must also bear in mind 
the possibility of a testicular rise during child- 
hood (acquired cryptorchidism). 

Sex 

Male 

Site 

The right testicle is affected with a slightly 
higher frequency than the left one. In 18% of 
cases, cryptorchidism is bilateral. 

Treatment 

Surgical treatment is the first choice followed 
or not by medical treatment. Orchiopexy is 
recommended within the first year of life and 
excision of the cryptorchid testis in adult 
patients (Bergbrant et al. 2018). The effective- 
ness of hormonal treatment is controversial 
(Wei et al. 2018). In the most optimistic series, 
treatments with hCG or with GnRH produce 
15-20% of descents, but a fifth of this amount 
rises again later. If we take into account only 
the number of descents achieved, we would 
say that the response is modest, but what the 
hormonal treatment intend is not only the 
descent, but the most important target is to 
correct the cause as much as possible, and 
provide the testicle with an optimal number 
of Ad type spermatogonia, which are the stem 
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cells. An early hormonal treatment would 
make it possible for the gonocytes still present 
in the first months of postnatal life to be trans- 
formed into Ad-type spermatogonia. The pres- 
ence of Ad-type spermatogonia is a good 
indicator for future spermatogenesis. The strat- 
egy to know the functional efficiency of a 
surgically descended testis would involve the 
performance of a testicular biopsy that informs 
us about the state of germ cells at the starting 
point of the hormonal treatment. 

Outcome 

The main problems faced by a patient to whom 
the testes have descended are infertility, testic- 
ular tumor, torsion and iatrogenic atrophy. The 
history of undescended testes, corrected or not, 
is present in 2.5—9% of infertile patients. Infer- 
tility related to cryptorchidism depends on sev- 
eral factors: (a) anatomical factors such as 
unilaterality or bilateralism of the undescended 
testicle, location and size of the testicle, con- 
genital abnormalities of the excretory ducts, 
(b) histological factors: tubular fertility index, 
number of germ cells per cross section, distri- 
bution of germ cells either diffusely or only in 
some lobules, DNA content in germ cells, Ad 
spermatogonia number, and (c) possible iatro- 
genic injuries during orchiopexy that can affect 
the testis, epididymis, or vas deferens (Nistal 
et al. 2017). 

Testicular tumors are more frequent in both 
the undescended and the contralateral testis. It 
is estimated that the risk is 6.33 times higher 
than in the general population for the testicle 
that has been descended and from 1.74 to 2.90 
for the contralateral testicle. The further away 
from the scrotum the testis is, the greater the 
risk. The most frequent tumor is seminoma. 
The incidence of tumors in patients with 
acquired cryptorchidism is not higher than in 
the general population. 

Testicular torsion is estimated to be 
10 times higher in the undescended testis 
than in those in the scrotum. The following 
are considered possible causes: absence of 
gubernaculum, a closed internal inguinal 
ring, and laxity in the fixation of structures of 
the spermatic cord. 
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Macroscopy 


The cryptorchid testicles are small, and are 
often associated with local abnormalities such 
as patent vaginal process both ipsilateral 
(62-90%) and contralateral (34%) and inguinal 
hernia (65-75%) although often not apparent 
(Favorito et al. 2017). Urological abnormalities 
are reported in 10.5% of cases, the most frequent 
being hypospadias followed by duplication of 
the urinary tract, nonobstructive urethral 
dilation, kidney malrotation, and posterior ure- 
thral valves. 

Of special interest are the epididymal anoma- 
lies, whose frequency varies from 36% to 79% of 
patients according to severity. The malformations 
range from absence of connection with the testicle 
at the level of the head or tail, partial or total 
hypoplasia of the epididymis or marked elonga- 
tion associated or not to defects of the vas deferens 
(De Miguel et al. 2001). 


Microscopy 


The information obtained from testicular biop- 
sies performed at different ages of childhood and 
puberty, as well as the study of specimens of 
orchiectomy of patients of different ages, 
allow us to know the lesions of the undescended 
testes and the possible prognosis in terms of 
fertility and tumor development (Nistal 
et al. 2007). 

Injuries of the testicles in childhood. One of the 
first signs that is observed is the slow growth and 
the reduced volume of the testicle, facts that are 
already detectable at six months of age. Many 
testes show histological lesions in the first year 
of life suggesting that they are primary and prob- 
ably congenital. Many patients do not have mini- 
puberty (elevation of pituitary gonadotrophins 
that reach a peak normally between the third and 
sixth month of life). The absence of this fact is so 
important that it determines an incomplete matu- 
ration of gonocytes and fetal spermatogonia mov- 
ing from inside of the tubule to the basement 
membrane, an absence of transformation of the 
gonocytes into Ad spermatogonia, persistence of 
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gonocytes inside the tubule beyond of the first 
year of life (Hadziselimovic et al. 2005), and 
failure in the appearance of first-order spermato- 
cytes at the end of the third year and during the 
fourth year. 

Based on four parameters: tubular Fertility 
Index (TFI), mean tubular diameter (MTD), num- 
ber of Sertoli cells, and pattern of the distribution 
of spermatogonias, undescended testes can be 
classified into three types. Type I or testes with 
slight alterations (31% of the undescended testes). 
Type II or testes with marked germinal hypoplasia 
(29%) (Fig. 1). And, type III testes with severe 
germinal hypoplasia (40%) (Nistal et al. 2016). 
Eight percent of the testicles with type I lesions 
show multinucleated spermatogonia. The semi- 
niferous tubules of testis with lesions type II and 
III have thickening of the lamina propria during 
childhood and microliths (in more than 30% of the 
testes), ring-shaped tubules and, in some tubules, 
granular change in Sertoli cells. Type I lesions are 
comparable to those observed in experimental 
cryptorchidism, and probably secondary to the 
elevated temperature of the testes. Type II and 
type III lesions probably have a large component 
of a primary anomaly of testicular development 
(Nistal et al. 2000). 

Lesions of the undescended testes during 
puberty. The testes show marked delay in the 
maturation and development of both tubular 
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Cryptorchidism, Fig. 1 Undescended testis of a one- 
year-old child with type II lesions. Note the irregular dis- 


tribution of germ cells. Tubules with spermatogonia beside 
others where they are absent 
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and interstitial components. The failure of 
growth in length and tortuosity is manifested by 
an apparent hyperplasia of Sertoli cells by cross 
tubular section. As puberty progresses, there is 
marked irregularity in the tubular development 
from one lobule to the other. It is easy to observe 
tubules that have started spermatogenesis along- 
side others with prepubertal pattern. The matu- 
ration of Sertoli cells is frequently incomplete 
(absence of triangular nuclei with folds in the 
kariotheca and prominent nucleoli, absence of 
androgen receptors, and absence of tubular 
fluid) and has a lobular pattern. 

Lesions of the undescended testes in post- 
pubertal age. The most important characteristics 
are a reduced tubular diameter, deficient sper- 
matogenesis, and focal hyperplasia of Leydig 
cells. The most frequent defect in spermatogene- 
sis is spermatogonia maturation arrest, followed 
by Sertoli cell-only pattern with dysgenetic Sertoli 
cells, mixed atrophy (Fig. 2), and diffuse tubular 
sclerosis. The tubular wall shows a decrease in 
elastic fibers. Irregularly distributed in the paren- 
chyma, one or more of Sertoli cell nodules can be 
recognized. 

The rete testis in more than half of the cases 
shows lesions of simple hypoplasia, microcystic 
hypoplasia, or adenomatous hyperplasia. In its 
proximities, there may be fatty cell metaplasia 
(Nistal et al. 2003). 


Cryptorchidism, Fig. 2 Undescended testis of an 
18-year-old adult. Mixed atrophy showing seminiferous 
tubules with spermatogenesis next to others with 
dysgenetic Sertoli cell-only. The seminiferous tubules 
with spermatogenesis have marked ectasia 
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immunophenotype 


In 5% of the testes, from the first year on, in the 
central part of the seminiferous tubules, gonocytes 
(positive for C-kit and PLAP) can be detected, 
which is interpreted as a delay in maturation. In 
some cases, the cells are also positive for OCT3/4, 
which suggests that they are carriers of a GCNIS. 
From the age of four, there are groups of seminif- 
erous tubules close together, which suggest that 
they belong to the same lobule, in which Sertoli 
cells lack androgenic receptors. In adulthood, 
tubules commonly have irregular deposits of 
type IV collagen in the basal lamina, suggesting 
an abnormal function of Sertoli cells. Sertoli cells 
can also express a broad-spectrum of cytokeratins 
and desmin in the subnuclear cytoplasm. Peri- 
tubular myoid cells show disorganized actin 
filaments. 


Molecular Features 


The causes of testicular maldescent are multiple, 
and very little is known about molecular bases. 
Two types of congenital and acquired cryptorchi- 
dism are distinguished. Congenital cryptorchidism 
can be due to several factors: (a) dysfunction 
involving testosterone, anti-Millerian hormone, 
epidermal growth factor, and estrogen; (b) mechan- 
ical causes such as insufficient intra-abdominal 
pressure, short spermatic cord, anatomical anoma- 
lies of the gubernaculum, underdeveloped vaginal 
process, and maldevelopment of the epididymis; 
(c) neuromuscular causes that include abnormali- 
ties in the calcitonin gene-related peptide (CGRP) 
and the cremaster nucleus; (d) genetic causes, 
mutations in insulin-like factor 3 or in its receptor. 
The most frequent cause is related to an increase 
in estrogen and decrease in testosterone during 
fetal life. 

The “acquired cryptorchidism” is present in 
1.5% of prepubertal boys. There are two types of 
so-called postoperative trapped testis and sponta- 
neous ascent. The first is an iatrogenic complica- 
tion that appears in 1.25% of the patients operated 
on for inguinal hernia or hydrocele. The sponta- 
neous ascent is considered a late manifestation of 
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congenital cryptorchidism and among its causes 
are considered: failure in the postnatal elongation 
of the spermatic cord, defect in the postnatal 
release of CGRP by the genitofemoral nerve, fail- 
ure in the reabsorption of the vaginalis process, 
inadequate growth of the spermatic vessels, per- 
manent spasm of the cremaster muscle, abnormal 
insertion of the gubernaculum, and deficit or 
decreased androgen activity. 


Differential Diagnosis 


When finding an empty scrotum, the first problem 
that arises is whether or not there is a testicle 
and in case there is a testis, where is it located. 
The following diagnoses must be considered: 
anorchia, testicular ectopia, and retractile 
testicles. Anorquia, in 5% of patients with non- 
palpable testes, this testis does not exist. Ectopic 
testes, the testes are located outside the descent 
pathway: interstitial ectopia (superficial inguinal), 
femoral (crural), perineal, transverse (crossed tes- 
ticular ectopia), pubopenile, pelvic and abdominal 
wall. Retractile testes represent 1/3 to 1/4 of the 
testicles that can be mobilized to the bottom of the 
scrotum but ascend to their abnormal situation 
upon completion of the examination. 
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Definition 


Cystic nephroma is an uncommon biphasic neo- 
plasm occurs in young children as a distinct entity 
connected to cystic partially differentiated 
nephroblastoma, and in adults related to mixed 
epithelial and stromal tumor. 


Clinical Features 


¢ Incidence 
It is a rare tumor. 


Cystic Nephroma 


°. Age 
Cystic nephroma occurs 
patients. 

e Sex 
Cystic nephroma tipically occurs in women. 

e Site 
There is no site predominance. 

e Treatment 
Partial or radical nephrectomy is the treatment 
of choice. 

e Outcome 
Cystic nephroma shows an indolent clinical 
behavior. 


in middle-aged 


Macroscopy 


The tumors are well-circumscribed multilocular 
cystic masses (Fig. 1a). 


Microscopy 


Cystic nephroma is characterized by cysts sepa- 
rated by thin septa. A thick pseudocapsule is com- 
monly seen. The stroma is composed of spindle 
cells ranging from hypocellular fibrous tissue to 
hypercellular, the latter resembling the ovarian 
stroma. The cellularity typically increases in the 
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stroma adjacent to the epithelial component. 
Lumps of hyalinized stroma similar to corpora 
albicantia of the ovary are occasionally present. 
The epithelium lining the cysts is a single layer of 
cells usually flattened, cuboidal, or hobnail. In 
approximately half of tumors, small clusters of 
epithelioid cells with amphophilic cytoplasm and 
indistinct cell borders are observed (Caliò 
et al. 2016) (Fig. 1b). 


immunophenotype 


The stroma is positive for smooth muscle actin, 
focally positive or negative for desmin. Staining 
for estrogen and progesterone receptor is vari- 
ably reported in the stroma. The stromal cells 
express CD10 in the majority of tumors, typi- 
cally restricted to the pericystic spindle cells. 
Cells positive for inhibin, calretinin, steroido- 
genic factor 1 resembling luteinized cells are 
often found. 


Molecular Features 


DICER1 gene mutation is present in 70% of pedi- 
atric cystic nephromas. Among the adult cystic 
nephromas, no cases carried DICER/ mutation. 


Cystic Nephroma, Fig. 1 A well-circumscribed multilocular cystic mass (a) characterized by cysts separated by thin 


septa (b) 
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Differential Diagnosis 


The main differential diagnosis is mixed epithelial 
and stromal tumor. Because they share some fea- 
tures, some pathologists hypothesized that they rep- 
resent the opposite ends of the same spectrum and 
proposed the unifying term mixed epithelial and 
stromal tumor family according to the World Health 
Organization (WHO) 2016 (Turbiner et al. 2007). 
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Synonyms 


Follicular cystitis; Lympho-follicular cystitis 


Definition 


Nonspecific bladder mucosa reaction with forma- 
tion of secondary lymphoid follicles within the 
lamina propria 


Cystite Follicularis 
Clinical Features 


e Incidence 
It is a common histologic finding in patients 
with urinary tract infection. It frequently 
occurs in young and middle-aged patients. It 
is considered to be the result of repeated uri- 
nary tract infection, usually bacterial, in asso- 
ciation to other pathologic conditions such 
paraplegia or long-standing indwelling cathe- 
ters, which contribute to the development and 
prolongation of the infection (Zaharopoulos 
2002). Other associations may be carcinoma 
of the urinary bladder and bacillus Calmette- 
Guerin (BCG) therapy. 

« Age 
It occurs in patients with a wide age range. 

° Sex 
No sex predominance 

e Site 
Lamina propria of the 
(Zaharopoulos 2002) 

* Treatment 
Follicular cystitis is a proliferative benign 
tumorlike lesion. Conservative management 
is best; however, when this fails, surgical 
resection may be necessary (Trombetta 
et al. 2012). 

e Outcome 
Benign outcome 


bladder trigone 


Macroscopy 


Grossly, the urothelial mucosae is edematous with 
small white nodules. 


Microscopy 


Microscopically, the nodules are lymphoid folli- 
cles in the lamina propria with germinal center 
formation (Fig. 1). The overlying urothelium fre- 
quently undergoes reactive changes (hyperplastic, 
metaplastic, and ulcerative). 


Cystitis After Chemotherapy 


Cystite Follicularis, Fig. 1 Lymphoid follicles in the 
lamina propria. Hematoxylin and eosin stain, 10x 


Immunophenotype 


Immunostaining demonstrates the reactive 


lymphocytes. 


Molecular Features 


No molecular data are available. 


Differential Diagnosis 


Cytologically, it differs from chronic cystitis with 
prominent lymphocytosis by the presence of cel- 
lular elements from the germinal centers of lym- 
phoid follicles. It also differs from other forms of 
inflammatory disease, such as granulomatous 
type, which may eventually present heavy lym- 
phoid infiltration. In addition, the main aspect of 
recognizing this entity is avoiding diagnostic 
errors of possible low-grade malignant lymphoma 
(Pawade et al. 1993), such as follicular lymphoma 
involving the urinary bladder. 
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Synonyms 


Chemotherapy cystitis; Giant cell cystitis after 
chemotherapy therapy; Hemorrhagic cystitis; 
Hemorrhagic cystitis following (cyclophospha- 
mide) chemotherapy 


Definition 

Irritant bladder disease after systemic or 
intravesical chemotherapy, which presents as 
acute onset or as chronic disease 

Clinical Features 

¢ Incidence 


It is common in patients following intravesical 
or systemic chemotherapy. Radiotherapy and 
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chemotherapy enhance their toxic effect in the 
urothelium if administered in conjunction. 
Mitomycin C is currently the most frequent 
intravesical chemotherapeutic agent in use. 
Other intravesical drugs such as thiotepa 
(triethylenethiophosphoramide), doxorubicin 
(Adriamycin), epirubicin, valrubicin, etho- 
glucid (Epodyl), cisplatin, and mitoxantrone 
are known to cause alterations in the bladder 
mucosa (Badalament and Farah 1997). 
Several agents are systemically adminis- 

tered to treat different neoplastic and non- 
neoplastic autoimmune disorders. Among 
these agents, cyclophosphamide and many 
others are known to injure the urothelium. 
Other agents as ketamine, which is used as 
illegal recreational drug, may produce keta- 
mine cystitis (Oxley et al. 2009). 

°. Age 
Cystitis after intravesical therapy is mainly 
seen in the adults. In young and adult patients, 
ketamine cystitis may be diagnosed; also cys- 
titis after systemic chemotherapy in childhood 
and adults (Lawrence et al. 1975). 

e Sex 
Cystitis after intravesical therapy is more com- 
mon in male patients. 

e Site 
Superficial urothelial cell layers of the urinary 
bladder 

e Treatment 
In cystitis after chemotherapy, patients often 
present with hematuria or voiding symptoms. 
Drug withdraw is the treatment of choice. 

e Outcome 
Appropriate histological diagnosis avoids mis- 
take in diagnosis and unnecessary treatments. 
Systemic cyclophosphamide therapy typically 
induces hemorrhagic cystitis. Fibrosis with scar- 
ring and bladder wall calcification has been 
documented in rare cases after long-term therapy. 


Macroscopy 
Grossly, it is characterized by velvety erythema- 


tous mucosa, which occasionally may show mas- 
sive hemorrhage with mucosal ulceration. 


Cystitis After Chemotherapy 
Microscopy 


Mitomycin C produces histologic and cytologic 
alterations in normal urothelium including denu- 
dation and atypical changes in the superficial 
umbrella cells. Cells become large, vacuolated, 
and often multinucleated with small nucleoli 
(Fig. 1). The cellular alterations are not specific 
and may also be caused by chronic irritation. 
These atypical cells can persist in cytologic spec- 
imens for a variable period after discontinuation 
of therapy. Less significant abnormalities may be 
seen in the deeper layers of the urothelium. 
A hemorrhagic and necro-inflammatory process 
similar to chemical cystitis follows intravesical 
administration of mitomycin C. There is often a 
histiocytic response that extends deep into the 
bladder wall with isolated single and clustered 
macrophages. Mitomycin C may also initiate an 
eosinophilic cystitis. Fibrosis with scarring and 
bladder wall calcification has been described in 
rare cases after long-term topical therapy. Resid- 
ual urothelium showing urothelial dysplasia 
and/or carcinoma in situ has been found in 
von Brunn’s nests following intravesical 
chemotherapy. 

Systemic cyclophosphamide therapy typically 
induces histological findings such as vascular 
ectasia, severe edema, and hemorrhage of the 
lamina propria, usually associated with necrosis 


Cystitis After Chemotherapy, Fig. 1 Alteration of 
urothelium following mitomycin C therapy associated 
with the presence of vascular ectasia and hemorrhage in 
the lamina propria 


Cystitis After Radiation 


of the epithelial lining and mucosal ulceration 
covered with fibrinopurulent exudate. 

Late fibrosis of the lamina propria and the 
muscularis propria develops in about 1/4 of 
cases examined at autopsy (Johnson and 
Meadows 1971). Bladder wall calcification may 
also be seen. 

Ketamine cystitis shares a number of histo- 
pathological features with interstitial cystitis 
(bladder pain syndrome) including urothelial 
ulceration, inflammation, and variable degree of 
bladder wall fibrosis at later stage. However, the 
degrees of bladder wall inflammation and 
fibrosis are more severe in ketamine cystitis, 
thus resulting in contracted bladder and upper 
urinary tract damage with hydronephrosis, 
vesicoureteral reflux, and recurrent urinary tract 
infection. 

In these cases, the urothelium may be diffusely 
denuded and ulcerated with prominent granula- 
tion tissue, congested vessels, lymphocyte infil- 
tration, and variable number of eosinophils in the 
lamina propria. 


Immunophenotype 


Immunohistochemical expression of p53, CD44, 
and CK20 in this setting is similar to what is seen 
in reactive urothelium. Furthermore, AMACR is 
frequently negative in reactive ketamine-related 
reactive urothelial changes which may mimic car- 
cinoma in situ. Most of these cases are negative 
for cytokeratin 20 but have high p53 immunore- 
activity and moderate to high levels of Ki67 reac- 
tivity (Aron et al. 2013). 


Differential Diagnosis 


In the differential diagnosis between reactive 
atypia after therapy and CIS, the immunostaining 
with AMACR in combination with p53, CD44, 
and CK20 is helpful. 

The negative CK20 stain that is observed in the 
majority of reactive ketamine-related reactive 
urothelial changes which mimics carcinoma in 
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situ may help in the diagnosis even in case of 
high p53 immunoreactivity (Lopez-Beltran 
et al. 2017). 
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Synonyms 
Giant cell cystitis after radiation therapy; Pseudo- 


carcinomatous hyperplasia of the urothelium; 
Radiation cystitis 
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Definition 


Acute or chronic cystitis which can occur after 
radiation treatment involving the urinary bladder 


Clinical Features 


e Incidence 
It is common in patients following pelvic radio- 
therapy. It may be acute or chronic. The clinical 
and histological features are time- and dose- 
dependent. Early symptoms can occur 4-6 
weeks after the starting of therapy (acute 
onset); later symptoms may occur years later 
(5-10 years later) (Fajardo and Berthrong 1978). 

°. Age 
In adult patients 

° Sex 
Mainly, it occurs in men treated with radiother- 
apy for prostate cancer. In the female patients, 
it is related to radiotherapy for gynecological 
malignancies. 

e Site 
Early changes involve urothelium and lamina 
propria of the bladder; late changes involve 
also muscular layers and wall of the vessels. 

e Treatment 
In cystitis after radiation, patients often present 
hematuria or voiding symptoms. Biopsy eval- 
uation shows severe cytologic atypia. 

e Outcome 
Late radiation changes, such as collagenization 
of lamina and muscularis propria, cause func- 
tional disorders with bladder contracture. 


Macroscopy 
Grossly it may appears with thickened mucosal 


folds, with desquamation and superficial ulcera- 
tion of the epithelium 


Microscopy 


|The histological features of early changes are 
severe edema and hyperemia causing thickened 


Cystitis After Radiation 


mucosal folds. Desquamation and ulceration may 
be present. The urothelium can show high atypia 
with prominent and hyperchromatic nuclei with 
none to few mitoses (Fig. 1). Giant multinucleated 
cells (fibroblasts) are a common finding in the lam- 
ina propria. The giant cells do not show mitotic 
activity or severe atypia as sarcoma cells. In radia- 
tion cystitis, the atypical cells show degenerative 
nuclei with abundant cytoplasm with vacuolization. 
The late phase of radiation cystitis usually occurs 
months or years following radiation and includes 
collagenization of the lamina propria and muscular 
fibers with bladder wall fibrosis, myointimal prolif- 
eration, and hyalinization of the media of the arteri- 
oles, with ulceration and fibrinous exudates and also 
blood vessel thrombosis. An extreme form of this 
tumorlike characteristic lesion is known as pseudo- 
carcinomatous hyperplasia (Fig. 2), a rare lesion 
believed initially to be radiation-related that may 
also be seen in patients without previous history of 
radiation (Chan and Epstein 2004; Wu 2014). 


Immunophenotype 


Immunohistochemical expressions of p53, CD44, 
and CK20 support reactive urothelium showing 
absent p53, CK20 expression in the umbrella 
cells, and CD44 with an increased reactivity in all 
cell layers. In addition, reactive atypia in cystitis 
after radiation shows negative AMACR staining. 


Cystitis After Radiation, Fig. 1 Radiation atypia with 
desquamation, ulceration, atypia of urothelium, and 
congested blood vessels 


Cystitis, Cystic, Glandularis, and Proliferative 


Cystitis After Radiation, Fig. 2 Pseudocarcinomatous 
hyperplasia showing epithelial cords and nests in the lam- 
ina propria. The characteristic cytoplasmic eosinophilia 
mimics urothelial carcinoma with squamous differentiation 


Molecular Features 


Telomerase reverse transcriptase promoter muta- 
tion analysis might be used to differentiate 
pseudosarcomatous hyperplasia from its malig- 
nant mimickers (Zhong et al. 2015). 


Differential Diagnosis 


The severe atypia of urothelium involving the von 
Brunn’s nests may cause difficulties in differential 
diagnosis with urothelial carcinoma in situ. Radia- 
tion therapy results in cellular and nuclear enlarge- 
ment with large nuclei, multinucleation, and 
vacuolization with low nuclear-to-cytoplasmic 
ratio. A reactive, tumorlike epithelial proliferation 
with squamoid epithelium pushing into the lamina 
propria without evidence of true infiltrative growth, 
associated with hemorrhage, fibrin deposits, fibri- 
noid vascular changes, and multinucleated stromal 
cells, may be seen frequently at the time of histo- 
logical evaluation. The main differential diagnoses 
of pseudocarcinomatous hyperplasia include inva- 
sive urothelial carcinoma and urothelial carcinoma 
nested type. Findings such as the presence or 
absence of background therapy-related changes 
and the architecture and cytological atypia of the 
nests can help in the diagnosis (Lopez-Beltran et al. 
2017, 2018). 
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Synonyms 


Chronic proliferative cystitis; Cystic cystitis; Cys- 
titis cystica and glandularis; Cystitis glandularis; 
Glandular cystitis; Glandular cystitis — conven- 
tional type; Glandular cystitis — intestinal type; 
Glandular cystitis typical 


Definition 


Glandular cystitis (conventional type) is a lesion 
that evolves from von Brunn’s nests and is com- 
posed of glands in the lamina propria which are 
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lined by cuboidal or columnar cells surrounded 
by layers of urothelial cells. Glandular cystitis 
(intestinal type) is nowadays known as intestinal 
metaplasia and includes tall and columnar cells 
with obvious mucin production. Cystic cystitis is 
the preferred term when the central cells of von 
Brunn’s nests have degenerated to form small 
cystic cavities. Cystitis glandularis and cystitis 
cystica may frequently be seen together and are 
part of the so-called proliferative cystitis in uro- 
logic literature. 


Clinical Features 


e Incidence 
Common histologic finding. Incidence is 
higher in patients with neuropathic bladder 
and indwelling urinary catheter. 

°. Age 
The incidence increases with age. It may be 
responsible for uncommon bladder mass in 
children. 

e Sex 
Male and female 

e Site 
The bladder trigone is more commonly 
involved in the bladder. Moreover, lesions 
with same morphology may be commonly 
found in renal pelvis and ureter (ureteritis or 
ureteritis cystica and glandularis). 

e Treatment 
The lesion does not require treatment. 

e Outcome 
Benign outcome 


Macroscopy 


Most lesions are not visible grossly, but may 
occasionally be visible cystoscopically when 
larger as mucosal blebs, simulating a neoplasm 
at cystoscopy. In the majority of the cases, it is a 
microscopic finding. 


Microscopy 


Histologically, the lesions may appear as exuber- 
ant proliferation of nests of urothelium cystically 


Cystitis, Cystic, Glandularis, and Proliferative 


Cystitis, Cystic, Glandularis, and Proliferative, 
Fig. 1 Cystitis cystica: nests of urothelium cystically 
dilated with a central lumen formation 


and Proliferative, 
Fig. 2 Glandular cystitis (intestinal type): glands in the 
lamina propria which are lined by columnar cells 
surrounded by layers of urothelial cells. The glands include 
tall and columnar cells with obvious mucin production 


Cystitis, Cystic, Glandularis, 


dilated with a central lumen formation (cystic 
cystitis) (Fig. 1). In cystitis glandularis, the lin- 
ing luminal cells show abundant apical cyto- 
plasm. The presence of goblet cells and 
intestinal metaplasia lining the central lumen 
with mucin production may be prominent, and 
this is referred to as intestinal metaplasia (cystitis 
glandularis — intestinal type) (Fig. 2). In rare 
cases, intestinal metaplasia may be associated 
with extensive acellular mucin extravasation 
(mucin lakes) that should not be misdiagnosed 
as malignancy. Occasionally, one may see intes- 
tinal metaplasia with focal dysplasia of variable 
degree. If this is the case, it has been suggested to 
report this finding as adenomatoid change with 


Cystitis, Eosinophilic 


low- or high-grade dysplasia (Gordetsky and 
Epstein 2015; Xin et al. 2016; Lopez-Beltran 
and Young 2019). 


immunophenotype 


Cystitis glandularis and/or cystitis cystica stains 
with the markers of the normal urothelium CK7 
and GATA3 but lacks CDX2 and CK20, markers 
associated with intestinal differentiation, whose 
expression is typically seen in intestinal metaplasia. 


Molecular Features 


Intestinal metaplasia is associated with signi- 
ficant telomere shortening and cytogenetic abnor- 
malities as compared with cystitis glandularis of 
conventional type (Morton et al. 2007). 


Differential Diagnosis 


Cystitis cystica and cystitis glandularis may 
mimic microcystic urothelial carcinoma in partic- 
ular in case of small biopsies (Lopez Beltran et al. 
2014); the findings such as cytological atypia, 
infiltrative architecture, desmoplasia, and the 
architectural complexity may assist in solving 
the problem in most cases. The rare case of nested 
(conventional or large) carcinoma which occa- 
sionally may have tubules or gland-like structures 
may also enter the differential. Again, the lack of 
atypia, desmoplasia, and architectural complexity 
should favor the benign diagnosis of glandular or 
cystic cystitis. Other uncommon differential diag- 
nostic considerations are inverted papilloma, 
which occasionally may be difficult because of 
the presence of some cystic gland-like dilatation 
in inverted papilloma with potential of simulating 
cystitis cystica or glandularis. Pathologic features 
are key to this differential, as is also the lack of 
CK20 immunoreactivity in inverted papilloma. 
The uncommon scenario of carcinoid tumor or 
paraganglioma may require immunohistochemis- 
try to achieve at the correct diagnosis. Florid 
cystitis glandularis with extensive intestinal meta- 
plasia and presence of mucin may mimic invasive 
adenocarcinoma. Indeed, adenocarcinoma shows 
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greater nuclear atypia with irregular tumor cell 
aggregates and more mitotic activity with inva- 
sion of muscularis propria of the bladder. Of par- 
ticular relevance is the formation of acellular 
mucin lakes in some case of intestinal metaplasia, 
which should not be misdiagnosed as adenocarci- 
noma (Young and Bostwick 1996). 
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Synonyms 


Eosinophilic cystitis; Inflammation of the 
bladder with eosinophilis; Lower urinary tract 
inflammation with eosinophilis 
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Definition 


Nonspecific bladder mucosa reaction with 
inflammatory infiltrates of the lamina propria 
rich in eosinophilis (Fig. 1). 


Clinical Features 


e Incidence 
Common pattern type of cystitis 
associated with two causes: allergy-related 
and injury-related (Hellstrom et al. 1979; Oh 
et al. 1993). In old males, eosinophilic cystitis 
is instrumentation-related to bladder injury 
due to prostatic hyperplasia and previous 
bladder resection for carcinoma. In children 
and females, eosinophilic cystitis has been 
reported in association with allergic disorders. 
It represents a systemic eosinophilic process. 
In rare cases, eosinophilic cystitis may be 
related to parasitic infection or drug-induced. 

°. Age 
Common in children (Zhou et al. 2017); it may 
be found in any age range. 

e Sex 
Female-to-male ratio is 2:1. 

e Site 
Nonspecific site of the bladder. 

e Treatment 
The treatment of the allergy-related eosino- 
philic cystitis requires a systemic cure with 
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Cystitis, Eosinophilic, Fig. 1 Inflammatory infiltrates of 
the lamina propria rich in eosinophils 


Cystitis, Eosinophilic 


antihistamines and anti-inflammatory drugs. 
The removal of the cause of injury-related 
cystitis may be sufficient in the injury-related 
cystitis. 
* Outcome 

Benign outcome in most case. It is very 
uncommon the finding of a mass causing uri- 
nary obstruction. 


Macroscopy 


Glossy, the lesion appears as nodular or sessile 
mass. It is uncommon the polipoid growth 


Microscopy 


Lamina propria is edematous and with chronic 
inflammation cells associated to high number of 
eosinophils. Giant cells may be present. The 
microscopic appearance is similar both in 
allergy-related and in injury-related cystitis. 


Differential Diagnosis 


Polipoid features may be confounding at cystos- 
copy with urothelial papillary neoplasms 
(Werbrouck et al. 2014) or polipoid cystitis. In 
pediatric age, the polipoid lesion may be suspi- 
cious for a botryoid rhabdomyosarcoma. The term 
eosinophilic cystitis should not be confused with 
Langerhans cell histiocytosis or eosinophilic 
granuloma, which is a different entity. 
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Synonyms 


Giant cell cystitis 


Definition 


Nonspecific bladder mucosal reaction character- 
ized by atypical, mono- and poli-nucleated fibro- 
blasts in the lamina propria of the bladder. 


Clinical Features 


e Incidence 
The presence of giant cell is quite common in 
the lamina propria of the bladder and histolog- 
ically may simulate the giant cell cystitis 
changes associated with radiotherapy 
(Fajardo and Berthorong 1978); however, cys- 
titis giant cell type is a nonspecific finding 
lacking any clinical significance. 

°. Age 
Adult age 

e Sex 
No gender predominance 

e Site 
In the lamina propria of the bladder 

e Treatment 
None 

e Outcome 
Lack any clinical significance 
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Cystitis, Giant Cell Type, Fig. 1 Hyperchromatic giant 
cells in the lamina propria of the bladder 


Macroscopy 


Nonspecific gross features. 


Microscopy 


Histologically, the findings are stellate hyper- 
chromatic cells with multiple nuclei or a larger 
single nucleus, reactive-appearing stromal cell- 
like fibroblasts (Fig. 1). Mitoses are absent 
(Wells 1938). Uncommon is the presence of atyp- 
ical nuclei, which is more frequently in cases 
associated with radiation therapy. 


Immunophenotype 


Nonspecific with cells reactive for vimentin. 


Differential Diagnosis 


The giant cells may, only rarely, mimic the cells of 
mesenchymal tumors. Conversely to malignant 
tumors, the giant cells are sparse, without mitoses. 
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Synonyms 


BCC-induced granulomatous cystitis; BCG cysti- 
tis; Granulomatous cystitis secondary to BCG 
therapy; Granulomatous reaction post- 
transurethral resection 

Specific forms: tuberculosis cystitis; autoim- 
mune granulomatous cystitis, sarcoidosis 


Definition 


It is acommon granulomatous inflammatory reac- 
tion of the bladder in patients with bladder carci- 
noma that underwent intravesical instillation of 
BCG (bacillus Calmette-Guerin). Other forms of 
specific granulomas may also be seen in the blad- 
der, with TBC as the most common. 


Clinical Features 


e Incidence 
It is a common inflammatory reaction (BCG 
cystitis) in patients with bladder carcinoma 
underwent intravesical instillation of BCG. 
Other specific forms of granulomatous cystitis 
include tuberculous cystitis (tuberculosis cystitis 
occurs in 1% of the cases of TBC), sarcoidosis, 
and rare granulomas in case of auto-immunitary 
disease. A common granulomatous lesion seen 
in the bladder is the so-called necrobiotic gran- 
uloma following transurethral resection, which 
has no clinical significance but may be relevant 


Cystitis, Granulomatous Type 


in terms of differential diagnosis (Christensen 
1974). Uncommon granulomas may be seen 
unrelated to previous treatments or immune dis- 
ease (Raspollini et al. 2012). 

°- Age 
It occurs in adults with median age in the sixth 
decade. 

e Sex 
It is more common in male patients. 

e Site 
In the lamina propria of the bladder in the 
majority of the cases 

¢ Treatment 
Bladder disease that does not require specific 
treatment 

e Outcome 
Treatment is appropriate when patients present 
systemic infection, such as in cases of tuber- 
culosis cystitis or in autoimmune diseases. 


Macroscopy 


Grossly, granulomatous cystitis may appear as 
bladder multiple masses with occasional white 
caseating necrosis. 


Microscopy 


BCG granulomatous cystitis is characterized by 
the presence of non-caseating granulomas with 
epithelioid histiocytes and multinucleated giant 
cells associated with lymphocytic infiltrate 
(Fig. 1). Urothelium may be with light reactive 
atypia or may be denuded (Lage et al. 1986; Eble 
and Bank 1990). 

The features of a granulomatous reaction post- 
transurethral resection are nonspecific reaction 
with foreign body giant cells or necrotizing gran- 
ulomas with coagulative necrosis (see the chapter 
“> Postsurgical Necrobiotic Granuloma of Uri- 
nary Bladder”). 

The histological features of tuberculosis gran- 
uloma are aggregate of epithelioid histiocytes 
with central caseous necrosis, multinucleated 
giant cells, mononucleated inflammation cells, 
and fibrosis (Fig. 2). 
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Cystitis, Granulomatous Type, Fig. 1 Granulomas 
related to previous intravesical BCG therapy are character- 
ized by chronic inflammatory infiltrate with small epithe- 
lioid granulomas and multinucleate giant cells 


Cystitis, Granulomatous Type, Fig. 2. Granuloma with 
caseating-type necrosis and palisade of epithelioid histio- 
cytes typically seen tuberculous cystitis 


Immunophenotype 


Epithelioid cells stain with CD68 


Differential Diagnosis 


Diagnosis of granulomatous cystitis is clinically 
relevant since it might require specific form of 
treatment. On the other hand, the assessment of 
etiology of these granulomas may be compelling 
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and therefore might require specific staining- and 
PCR-based methods. In rare cases, granulomas 
may be associated to bladder carcinoma. An 
important observation is the fact that 
myofibroblasts that are present in bladder wall 
and also in presence of granulomatous cystitis 
may show aberrant cytokeratin expression 
(Tamas and Epstein 2007), a pitfall that should 
be avoided in practice. 
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Synonyms 


Infectious cystitis; Infectious-related cystitis 
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Definition 


Bladder reaction to infectious agents, most fre- 
quently bacteria, and are related to urine infection. 


Clinical Features 


e Incidence 

Infectious cystitis is a common finding caused 
by different causes: bacteria, fungi, myco- 
bacteria, parasites, and virus. The histologic 
features, in the majority of the cases, are 
nonspecific. Culture, serum tests, or PCR- 
based molecular methods are in use for the 
diagnosis. Among these, in the majority of 
the cases, the cause is a bacterial infection. 


Bacterial Cystitis 

The infectious cystitis caused by a bacterial infec- 
tion is the most frequent. These are common in 
sexually active women (20—40 years old) charac- 
terized by dysuria, urgency, and frequency. The 
diagnosis is based on clinical findings together 
with symptoms and urine culture; and the bladder 
biopsy has no role. Common etiologies are E. coli, 
Staphylococcus, Klebsiella, and Proteus. 

Moreover, there are other specific and uncom- 
mon forms of bacterial cystitis, which are 
characterized by distinguishing histological 
features. 

Encrusted cystitis occurs when urea-splicing 
bacteria alkalinizing urine cause inorganic salts 
deposited on damaged urothelial mucosa. 
Encrusted cystitis is more common in female 
patients. 

Grossly, encrusted cystitis is characterized by 
encrustation in the surface of mucosa. Histologic 
features are deposits of calcium admixed with 
fibrin and necrotic tissue in the lamina propria 
(Meria et al. 1998). The deposits may also occur 
on the surface of a bladder tumor causing difficul- 
ties in the diagnosis. 

Emphysematous cystitis, or pneumatosis of 
the bladder, which is associated with bacteria 
(E. coli) or in uncommon cases with fungi 
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(Candida albicans) is a rare disease mostly in 
diabetic women. 

Grossly and cystoscopically, the disease is 
characterized by presence of gas-filled vesicles 
with dimension 0.5-3 cm. Histologic features 
are cysts lined with flattened cells surrounded by 
septa in the lamina propria and in muscularis 
propria (Patel et al. 1992). 

Gangrenous cystitis, which is an infectious- 
related, is an uncommon finding in elderly or 
impaired patient. It is characterized by necrotic 
and ulcerated urothelium with blood clots and 
necrotic tissue in the bladder lumen. The necrosis 
may involve the muscle layer of the bladder. 


Actinomycosis 

It is an uncommon bladder disease; in the major- 
ity of the cases, it occurs in the female 
patients with extension from the adjacent 
fallopian tube. 

Grossly, it appears as a thickening of the blad- 
der wall; it may present as a bladder mass mim- 
icking a bladder tumor. Histologic features are 
ulcerated mucosa, abscesses, necrosis of the 
wall, and sulfur granules. Sulfur granules 
(Fig. 1), which are of help for histological diag- 
nosis, may be highlighted with PAS and silver 
stains. 


Cystitis, Infectious Type, Fig. 1 Large- and irregular- 
shaped sulfur granule of actinomycosis. In it, there are 
gram-positive, filamentous, or short rodlike hyphae 
beneath clubs 
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Fungal Cystitis 

They represent very uncommon diseases caused 
mostly by Candida Albicans, rarely by Aspergil- 
lus. This occurs mainly in diabetic women or in 
debilitated patients who underwent antibiotic 
therapy. Grossly and cystoscopically, the fea- 
tures are plaques of the mucosa. Histological 
evaluation demonstrates ulceration and inflam- 
mation in the lamina propria; fungal hyphae may 
be observed (Wise et al. 1999). Stains with PAS 
and silver stain may demonstrate hyphae and 
yeast forms. 


Mycobacterial Cystitis 
See chapter > “Cystitis, Granulomatous Type”. 


Parasitic Cystitis 
See chapter > “Schistosomiasis of the Bladder”. 


Viral Cystitis 
Adenovirus, herpes simplex II virus, and poly- 
omavirus have been associated with hemorrhagic 


Cystitis, Infectious Type, Fig. 2 Polyomavirus infec- 
tion of the urothelium with large nuclear inclusions 
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cystitis (DeHetogh and Brettman 1988). Herpes 
zoster and cytomegalovirus have also been 
described in infection of the bladder (Richmond 
1974). 

Grossly, viral cystitis may be with extensive 
hemorrhage into the lamina propria with vascular 
congestion. Microscopically, urothelium may be 
ulcerated, necrotic, and with atypia. 

The histological findings of polyomavirus 
infection of the urothelium are large nuclear inclu- 
sions, named decoy cells (Fig. 2). It is more com- 
mon to demonstrate the decoy cells in the 
cytology specimens and should not be mistaken 
as carcinoma in situ (Herawi et al. 2006). These 
are more commonly seen nowadays in patients 
receiving kidney transplants. 

Uncommon cases of viral cystitis HPV- 
associated have been reported. Condyloma 
acuminatum is more common in women with 
concomitant vulvar and urethral condyloma. 
See chapter »> “Condyloma and Condyloma 
Acuminatum”. 
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Synonyms 


Bladder pain syndrome (BPS); Hunner’s 
ulcer (old name); Idiopathic inflammation of 
the bladder; Idiopathic lower urinary tract 
inflammation; Interstitial cystitis 


Definition 


Interstitial cystitis (bladder pain syndrome) is a 
chronic health issue with lower urinary tract 
symptoms, in which the patient feels pain and 
pressure in the bladder region for more than 
6 weeks, without having an infection or other 
identifiable causes. In interstitial cystitis (bladder 
pain syndrome), histologic analysis is mostly 
performed to rule out urothelial carcinoma in 
situ which may present with overlapping clinical 
features. 


Clinical Features 


e Incidence 
The disease affects about 5 out of 10,000 peo- 
ple. The diagnosis of interstitial cystitis 
requires clinical evidences (patient history, 
urodynamic studies, and cystoscopy) associ- 
ated with pathological findings in order to 
rule out other lesions, firstly urothelial carci- 
noma in situ. This idiopathic inflammation of 
the bladder should be diagnosed on the basis of 
chronic (>6 months) pelvic pain, pressure, or 
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discomfort perceived to be related to the uri- 
nary bladder accompanied by at least one other 
urinary symptom such as persistent urgency to 
void or frequency, in the absence of proven 
urinary infection or other obvious pathologic 
alterations, and in the presence of supporting 
cystoscopic features (Abrams et al. 2002; van 
de Merwe et al. 2008). 

°. Age 
Interstitial cystitis occurs on average around 
the age of 40, although diagnoses in adoles- 
cence and youth are increasingly common. 

° Sex 
The female male ratio is 9:1 (Berry et al. 2011). 

e Site 
All bladder walls except the trigone. 

* Treatment 
Conservative methods that include pain control 
with oral medications or intravesical therapy 
and physical therapy or physiotherapy. Further 
treatment option suggests antidepressants or 
fulguration of Hunner’s lesions, or 
neuromodulation, or cyclosporine. Major sur- 
geries may be a final resort (Ali et al. 2018). 

e Outcome 
A multidisciplinary approach to interstitial cys- 
titis (bladder pain syndrome) is required to 
achieve proper control of symptoms. 


Macroscopy 


Cystoscopy is an important part of the diagnostic 
workup to exclude bladder malignancy. It is 
not a diagnostic test unless Hunner’s ulcer or 
glomerulations are seen in the patients. The main 
cystoscopic features are glomerulations grade 
2-3, Hunner’s ulcer, or both. Glomerulations 
represent bleeding at cystoscopy with hydro- 
distention, with grade 2 being large submucosal 
bleeding (ecchymosis) and grade 3 diffuse global 
mucosal bleeding. Hunner’s ulcer is a circumscript 
and reddened mucosal area with small vessels 
radiating towards a central scar and petechiae 
with a fibrin deposit or coagulum attached to 
this area which is produced by deep rupture 
through the mucosa and submucosa started of 
bladder distension. 


Cystitis, Interstitial Type 
Microscopy 


These are not pathognomonic histologic features 
of interstitial cystitis. However, we can recognize 
two main patterns: ulcer form of interstitial cysti- 
tis (Fig. 1), and non-ulcer form of interstitial cys- 
titis. Biopsy findings that are recognized as 
histologic signs of interstitial cystitis may include 
urothelial denudation with ulceration and fibrin, 
inflammatory infiltrates and/or granulation tissue, 
detrusor muscle mastocytosis (mast cell counts 
exceeding 28 mast cells/mm’), suburothelial 
hemorrhage with the presence of red blood cells 
aggregates (glomerulations) in lamina propria due 
to mucosal rupture, and perineural lymphocytic 
infiltrate. In a long-standing disease, we can report 
fibrosis of the muscularis propria (van de Merwe 
et al. 2008; Nordling et al. 2004). High number of 
mast cells in the lamina propria is quite common 
and therefore of no diagnostic utility. The main 
role of biopsy evaluation is to rule out other 
specific diseases aringing in the bladder, in 
particular urothelial carcinoma in situ (Johansson 
and Fall 1990). 


Immunophenotype 


Giemsa stain may help to count mast cells in the 
muscularis propria but it nowadays preferred to 


Cystitis, Interstitial Type, Fig. 1 Ulcer interstitial cys- 
titis: urothelial denudation with ulceration and fibrin, 
inflammatory infiltrates, and hemorrhage 
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use immunohistochemistry with mast cell lineage 
markers such mast cell tryptase. 


Differential Diagnosis 


In the differential diagnosis setting, there is the 
important role for pathologists to rule out 
urothelial carcinoma in situ and other forms of 
cystitis. In the non-ulcer disease pattern, it is pos- 
sible to observe a normal bladder at the initial 
cystoscopy, with the subsequent development of 
glomerulations after hydrodistension, a fact con- 
sidered of diagnostic value. While in the ulcer 
form, areas of the reddened mucosa are observed, 
and they are associated with small vessels radiat- 
ing towards a central scar, sometimes covered by a 
small clot or fibrin deposit. Of relevance is the 
observation of urothelial reactive atypia in these 
patients, related to a post-inflammatory reparative 
process; this lesion should not be misdiagnosed as 
carcinoma in situ. 
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Synonyms 


Bullous cystitis; Inflammation of the bladder; 
Lower urinary tract inflammation; Papillary 
cystitis; Polypoid cystitis 


Definition 


Nonspecific bladder mucosa reaction with edem- 
atous and broad-based polipoid lesion (polypoid 
cystitis) or finger-like papillae (papillary cystitis). 


Clinical Features 


e Incidence 
It is quite uncommon; it may occur in patients 
with indwelling catheter, vesical fistula, or less 
common after radiation therapy (Ekelund 
et al. 1983). 

°. Age 
Mean age 50 years. 

e Sex 
Male: female: 3:1. 

e Site 
Bladder, no wall predilection, entire bladder 
may be involved. 

e Treatment 
The lesion does not require treatment. 

e Outcome 
Benign outcome. 


Cystitis, Polypoid and Papillary 
Macroscopy 


Grossly, these are exophytic lesions. 


Microscopy 


Microscopically, the exophytic appearance is 
due to inflammation and edema of the lamina 
propria associated to slender and exophytic 
lesions (papillary) and/or broad-based edematous 
polipoid lesions (polipoid). The polipoid lesions 
show morphologic similarities with bullous cysti- 
tis, where the last lesions are larger. Polipoid and 
papillary patterns may be commingled. In the 
older lesions, the stroma of the papillae may be 
fibrous. The fibroepithelial polyps may represent 
the end stage of papillary cystitis. 

The urothelium covering papillae and the 
adjacent urothelium may be reactive, Hyperplastic, 
and with metaplastic changes (Young 1988). 


Immunophenotype 


The epithelium lining the papillae/polipoid 
lesions stains with the markers of the normal/ 
reactive urothelium. 


Differential Diagnosis 


Clinically and histologically, papillary and pol- 
ypoid cystitis may be mistaken for papillary 
urothelial neoplasm. The main differential diag- 
nosis is with papillary urothelial neoplasm of 
low malignant potential and urothelial papil- 
loma. In the majority of the cases, the reactive 
papillae show stromal edema and are associated 
with inflammation. The reactive urothelium 
may show severe reactive changes with pres- 
ence of nucleoli, hyperplasia of the urothelium, 
and rare mitoses. Urothelium may show 
metaplastic changes (Lane and Epstein 2008) 
(Figs. 1 and 2). 


Cystitis, Xanthogranulomatous Type 


Cystitis, Polypoid and Papillary, Fig. 1 Polypoid- 
bullous cystitis characterized by an edematous and 
polipoid lesion 


Cystitis, Polypoid and Papillary, Fig. 2 Papillary cys- 


titis with with broad-based 


excrescence 


exophitic processes 
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Synonyms 


Xanthogranulomatous cystitis; Xanthoma 


Definition 


Cystitis, xanthogranulomatous type, is a benign 
chronic inflammatory disease of unknown etiol- 
ogy characterized by sheets of foamy macro- 
phages within a _ chronic inflammatory 
background. 


Clinical Features 


°- Incidence 
Uncommon disease 

. Age 
The rare cases are described in patients aged 
between 50 and 70 years. 

e Sex 
No different incidences are reported in the two 
sexes. 

e Site 
Bladder wall 

°- Treatment 
Since its similar features to bladder neoplasm, 
it is extremely easy to be mistaken for malig- 
nant tumor, and consequently partial 
cystectomy may be done for complete diagno- 
sis; however, this practice is uncommon 
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nowadays due to the generalized use of immu- 
nohistochemistry, which allows to identify the 
proliferating cells as histiocytes (Hayashi 
et al. 2003). 
e Outcome 

Unremarkable once diagnosed (Wang et al. 
2014). Few cases of xanthogranulomatous cys- 
titis in conjunction with malignant neoplasms 
of the bladder are been described (Bates 
et al. 1998). 


Macroscopy 

Grossly, cystitis, xanthogranulomatous type, 
mimics a bladder tumor (Bates et al. 1998). 
Microscopy 

Microscopy shows proliferation of large foamy 
histiocytes (Tai et al. 1999) Fig. 1. 
immunophenotype 

Foam histiocytes express CD68 and vimentin. 
Ki-67 shows a low proliferation index (<1%). 
Differential Diagnosis 

The main differential diagnosis is the somewhat 
related lesion known as malakoplakia (see spe- 
cific chapter). Rare cases have been described in 


association with bladder cancer. Immunohisto- 
chemistry may result helpful to rule out of the 
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Cystitis, Xanthogranulomatous Type, Fig. 1 Sheets 
of xanthomatous, foamy histiocytes, within an inflamma- 
tory background characterize this tumorlike condition 


presence of a bladder malignancy. Rare cases of 
Langerhans histiocytosis have been reported in 
the bladder, a lesion that should be considered in 
differential diagnosis. 
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Synonyms 


Intermediate fibrous histiocytoma 


Definition 


Locally aggressive spindle cell fibroblastic tumor 
of intermediate malignancy. 


Clinical Features 


e Incidence 
Dermatofibrosarcoma protuberans (DFSP) is a 
rare neoplasm (estimated incidence between 
0.8 and 5 cases per one million population 
per year), but represents the most frequent 
superficially located sarcoma 

°. Age 
Usually adults between 20 and 50 years, but 
can rarely occurs in infants and children 
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° Sex 
Slight male predominance 

e Site 
The trunk, the proximal extremities, and head 
and neck region are the most common involved 
sites. To the best of our knowledge, in male 
genital organ DFSP has been described in scro- 
tum (1 case) and penis (6 cases). Only one tes- 
ticular metastasis is reported in English literature. 

¢ Treatment 
Wide surgical resection with excision of sub- 
cutaneous fat (2-3 cm margins) in order to 
prevent recurrence. Imatinib therapy (tyrosine 
kinase inhibitor) is the gold standard for treat- 
ment of inoperable, metastatic, or recurrent 
DFSP. 

e Outcome 
DFSP has an extremely high tendency for local 
recurrence after a limited resection. Only rare 
cases of metastasis in organs and regional 
lymph nodes have been reported (<0,5%). 
Progression to fibrosarcoma can rarely occur. 


Macroscopy 


Nodular, polypoid, or plaque-like neoplasm cen- 
tered in dermis. The size is extremely variable 
(mean size 5 cm) and the color is generally gray- 
white, but may appear brown or black if melano- 
cytes are present. Hemorrhage and necrosis are 
rarely seen. 
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Microscopy 


DFSP appears as a highly cellular sarcoma with 
storiform pattern (cells radiating in spokes at right 
angles around a central point) that infiltrates 
deeply the dermis into subcutis and entraps fat 
cells to form a characteristic honeycomb pattern 
(Fig. 1). Cells are generally uniform and spindle 
with scant eosinophilic cytoplasm and plump or 
elongated nuclei. Mitotic figures are <5 per 
10 HPF, but atypical ones are not observed. Only 
mild pleomorphism and focal atypia are present. 
No giant cells or other inflammatory cells are 
reported. Collagen is usually thin with small 
vessels. 

Most observed variants: myxoid, atrophic, 
granular, sclerosing, and pigmented (Bednar’s 
tumor, rich in pigmented melanocytic cells). 


Immunophenotype 


Positive: CD34 (strong and consistently in 95%), 
vimentin, actin (focal), and CD99 (can be weakly 
positive). 

Negative: S-100 (except in Bednar variant), 
HMB-45, Factor XIla (usually), keratin, EMA, 
desmin, and CD117. 


Dermatofibrosarcoma Protuberans, Genitourinary 
Tract, Fig. 1 Dermatofibrosarcoma protuberans consists 
of a uniform population of spindle cells arranged in a 
storiform pattern and infiltrating fat 


Dermatofibrosarcoma Protuberans, Genitourinary Tract 


Molecular Features 


DFSP presents a t(17;22)(q21;q13) translocation 
or a supernumerary ring chromosome derived 
from the translocation r(17;22). The translocation 
results in the fusion of exon 2 of PDGFB to 
various exons of the COL/A/ gene related to 
collagen type | alpha 1 gene and platelet-derived 
growth factor beta chain. 


Differential Diagnosis 


Dermatofibroma is also a storiform lesion, but it is 
noninfiltrative. Moreover, it is less cellular than 
DFSP and shows polymorphous cellular infiltrate. 
Factor XIIIa is positive and CD34 negative. Pleo- 
morphic undifferentiated sarcoma and atypical 
fibroxanthoma presents also a storiform pattern, 
but also moderate to severe cellular pleomorphism 
and nuclear atypia. 

The pigmented variant (Bednar’s tumor) must be 
distinguished from desmoplastic melanoma which, 
however, lacks storiform pattern, displaces or 
destroys fat, shows dense collagenous stroma, and 
is CD34 negative and S-100 and SOX10 positive. 
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Definition 


Patients with female phenotype and karyotype 
46, XX who present absence of spontaneous 
pubertal development, primary amenorrhea, nor- 
mal height, absence of Turnerian stigmata, and 
hypergonadotropic hypogonadism. The presen- 
tation may be sporadic or familial with autoso- 
mal recessive inheritance. Consanguinity is 
frequent. 


Clinical Features 


Patients present with delayed puberty, primary 
amenorrhea or infertility. In a small number of 
cases it is associated with the following anoma- 
lies: neurosensory hearing loss (Perrault’s syn- 
drome), achondroplasia, fatal lung fibrosis with 
immunodeficiency. 


e Incidence 
Less than 1/10.000. 
°. Age 
Adolescent and adults. 
e Sex 
Female. 
e Site 
Abdominal cavity. 
¢ Treatment 
As these patients are not carriers of 
Y-chromosoma sequences, the risk of developing 


a germinal tumor is very low, only isolated cases 
of gonadoblastoma and dysgerminoma have 
been reported. The need of gonadectomy is 
questioned, but close follow-up is required 
(Kanagal et al. 2013). 
* Outcome 

Individualized hormone (estrogens) replace- 
ment therapy (Huang et al. 2016). Patients can 
be fertile with oocyte donation. 


Macroscopy 


Internal genitalia are uterus, uterine tubes, streak 
gonads, or hypoplastic ovaries. 


Microscopy 


Gonadal development varies, even within mem- 
bers of the same family, from streak gonads to 
hypoplastic ovaries (Fig. 1). Both in one and in 
another type of gonad no germ cells are observed 
or they are very scarce. 


Immunophenotype 


This gonads have the same immonophenotye as 
normal ovarian stroma 


Disorder of Sex Development, 46, XX Pure Gonadal 
Dysgenesis, Fig. 1 Streak gonad with isolated primor- 
dial follicles arranged in a row. No maturation of any of 
them is observed 
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Molecular Features 


Approximately two-thirds of cases of pure 46, XX 
gonadal dysgenesis have a genetic cause. It is 
caused by an autosomal mutation in genes 
encoding the follicle-stimulating hormone (FSH) 
receptor, WNT4, R-Spondin, PSMC31P, MCM9, 
MCMS, STAG3, SYCE1, and NUP107 or by 
X-linked recessive mutations in BMPI5 
(Weinberg-Shukron et al. 2015). In the remaining 
third of cases, it is speculated with a destruction of 
the gonad by autoimmune diseases, infections, or 
infarction. 


Differential Diagnosis 


From a clinical point of view 46,XX gonadal 
dysgenesis has to be differentiated from com- 
plete androgen insensitivity syndrome (CAIS) 
and complete 46, XY gonadal dysgenesis. In 
the case of CAIS, the karyotype is 46, XY and 
the gonads are testicles. In complete 46, XY 
gonadal dysgenesis apart from the different 
karyotype, the gonads are streak gonads 
with epithelial-like cords with or without germ 
cells. 
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Synonyms 


Swyer’s syndrome 


Definition 


46, XY pure gonadal dysgenesis is a disorder in 
sexual development in which patients with 46, XY 
chromosomal constitution have female phenotype, 
absence of male secondary sexual characteristics, 
and absence of Turnerian stigmata. 


Clinical Features 


Two forms are distinguished: complete 46, XY 
gonadal dysgenesis (46, XY CGD) and incomplete 
(partial) 46, XY gonadal dysgenesis (46, XY PDG). 
Patients with the complete form grow as girls, pre- 
sent at puberty for amenorrhea, clitoromegaly, sex- 
ual infantilism, or eunuchoidism. In the adulthood, 
they develop hypergonadotropic hypogonadism 
with low levels of estradiol. Patients with 46,XY 
PGD seek consultation in childhood for presenting 
ambiguous or undermasculinizated external genita- 
lia and most of them grow as boys (Berberoğlu et al. 
2018). 

46,XY pure gonadal dysgenesis commonly is 
diagnosed during the study of extragonadal pathol- 
ogy with which it is frequently associated such as 
progressive renal insufficiency (Frasier’s syn- 
drome), campomielic dysplasia and renal disorder, 


Disorder of Sex Development, 46, XY Pure Gonadal Dysgenesis 69 


myotonic dystrophy plus renal disease, mental 
retardation with or without facial anomalies and 
with or without short stature, renal insufficiency, 
Wilms’s tumor (Denys-Drash syndrome), cleft pal- 
ate, micrognathia, kyphoscoliosis and clubfoot 
(Gardner-Silengo-Wachtel’syndrome), or genito- 
palato-cardiac syndrome among other pathologies. 


e Incidence 
It is estimated between 1: 30,000 and 1: 80,000 
women. 

°. Age 
In most patients the diagnosis is delayed until 
puberty. 

e Sex 
Male. 

e Treatment 
In 46, XY CGD, the most important problems 
come from feminizing genitoplasty, if it is 
needed, to reach an adequate development of 
the internal genital apparatus that is 
approached with hormone replacement therapy 
(estrogen and progesterone) and to prevent the 
high risk of developing a germ cell tumor 
(25-30%) with prophylactic gonadectomy 
(Hanlon and Kimble 2015). In 46, XY PGD, 
surgery is indicated for removal of Miillerian 
remnants and reconstruction of the external 
genitalia. Testicular descent and the mainte- 
nance of the testes must be carefully evaluated 
(Gabriel Ribeiro de Andrade et al. 2014). 

e Outcome 
In the complete form, an adequate hormonal 
treatment allows the development of the 
uterus, having been achieved successful preg- 
nancy using donor oocytes and embryo trans- 
fer (Plante and Fritz 2008). More than half of 
the 46,XY PGD patients undergo spontaneous 
pubertal development and do not require hor- 
monal treatment since the production of testos- 
terone is usually normal. These patients can 
develop spermatogenesis although the major- 
ity is in the range of oligozoospermia. Com- 
plementary hormone therapy is indicated in the 
others. In any case, if the testicles have been 
preserved, strict control of them is necessary to 
minimize the high risk of germ cell neoplasia 
that can reach 35% (Hughes et al. 2006). 


Macroscopy 


In 46, XY CGD, the internal genitalia show 
marked hypoplasia of the uterus and uterine 
tubes and streak gonads, although in some cases 
hypoplastic ovaries can be seen. In 46, XY PGD, 
Miillerian remnants may persist, most of the 
gonads have testicular differentiation, and some 
may be in the labia majora or in the scrotal sac. 


Microscopy 


In 46,XY CGD, the characteristic gonads are streak 
gonad with epithelial cord-like structures. Although 
macroscopically these gonads resemble the classic 
streak gonads, they have a completely different 
histology. The stroma, similar to that of the ovarian 
cortex, is traversed by epithelial cord-like structures 
without special orientation. These cords contain 
two types of cells: pre-Sertoli cells and germ cells. 
The former are more numerous and stand out for 
their small and hyperchromatic nucleus. The larger 
are germ cells with a vesicular nucleus and a prom- 
inent nucleolus resembling gonocytes. They can be 
placed both inside the cords and in the stroma. 

In 46,XY PGD, the gonads resemble dysgenetic 
testis. Their characteristics are described in mixed 
gonadal dysgenesis. 


Immunophenotype 


Immunohistochemically, the small pre-Sertoli 
cells are positive for AE1/AE3 (Fig. 1), moder- 
ately positive for inhibin and D240, and weak for 
AMH. Germ cells express OCT3/4, c-Kit, PLAP, 
TSPY and VASA. 


Molecular Features 


The etiology of this syndrome is only known in 
15-20% of cases. Mutations and deletions of 
the SRY gene have been identified. In fewer 
number of cases, DHH gene mutations, duplica- 
tion of NROB1 and WNT4 genes, as well as 
haploinsufficiency of SOX9, SF1 (NR5A1), WTI, 
WMRTI-WMRT2 genes have been reported. 
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Disorder of Sex Development, 46, XY Pure Gonadal 
Dysgenesis, Fig. 1 Streak gonad with epithelial cord- 
like structures. In the most superficial zone of the gonad 
the epithelial cord-like structures are arranged perpendicu- 
lar to the surface. In deeper areas, their distribution is very 
irregular (Immunostaining for cytokeratin AE1/AE3) 


Probably alteration of several genes is necessary 
for the development of this gonadal dysgenesis, 
since not all the children of parents with alter- 
ations in the SRY gene suffer from the disease. In 
the complete form, mutations of the SRY gene 
predominate, whereas in the partial forms muta- 
tions of NR5A1 predominate (Rothacker et al. 
2018; Gomes et al. 2018). 


Differential Diagnosis 


The main differential diagnosis of 46, XY PDG is 
with mixed gonadal dysgenesis. In both entities 
external and internal genitalia can be similar; how- 
ever, patients with mixed gonadal dysgenesis have 
an X0 cell line in the karyotype, which also shows 
turnerian stigmata. The type of gonad is also dif- 
ferent as in mixed gonadal dysgenesis if on one 
side there is a dysgenetic testicle or streak-testis, on 
the contralateral there is a streak gonad. 
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Synonyms 


45,X0/46,XY MGD; Asymmetrical 
differentiation 


gonadal 


Disorder of Sex Development, Mixed Gonadal Dysgenesis 


Definition 


Mixed gonadal dysgenesis (Sohval 1963) is a 
disorder of sexual differentiation characterized 
by the presence of persistent Miillerian structures, 
unilateral testis, and contralateral streak gonad in 
a patient with different degrees of masculinization 
of the external genitalia and 45 X0/46,XY 


karyotype. 


Clinical Features 


The phenotype is very heterogeneous since it has 
been extended based on the umbrella of 45,X0/ 
46,XY karyotype. Three clinical pictures are 
described: (1) Patients with ambiguous genitalia 
and female phenotype; (2) patients with male 
phenotype; and (3) patients with female pheno- 
type with turnerian stigmata. Patients with 
ambiguous genitalia and a female phenotype 
usually show a normal ipsilateral hemiscrotum 
with the presence of a testicle as a sign of good 
testosterone production. Since the contralateral 
gonad is a streak gonad unable to produce AMH 
or testosterone, the ipsilateral external genitalia 
are female and are associated with a rudimentary 
uterus and uterine tube. These findings respond 
to the classic description of mixed gonadal dys- 
genesis. Patients with a male phenotype proba- 
bly due to dominance of line 46,XY have 
bilateral testicles, and the reason for consultation 
is infertility, cryptorchidism, or hypospadias. 
These findings are indistinguishable from those 
of male dysgenetic pseudohermaphroditism. 
Patients with Mixed gonadal dysgeneis with a 
predominance of $%,X0 line have Turnerian 
stigmata and would be indistinguishable from 
patients 45,X0 gonadal dysgenesis. In this case, 
both gonads are streak gonads. In summary, the 
correct diagnosis requires performing the karyo- 
type, pelvic ultrasound, laparoscopy, and 
gonadal biopsy. Some patients with asymmetric 
gonadal differentiation also have extragonadal 
pathology, such as cardiac or renal (Denys- 
Drash syndrome). 
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* Incidence 
MGD is one of the most common disorders of 
sex development (DSD) and the second most 
common cause of ambiguous genitalia. The 
incidence is estimated at 15% of DSD, 0.23/ 
amniocentesis or 1.7 per 10,000 newborn 
babies. 

°. Age 
Age at diagnosis depends on the type of mal- 
formation present. It can be prenatal if 
increased nuchal fold is observed, postnatal if 
the external genitals are ambiguous, in child- 
hood if the height is low, in adolescence if there 
is delayed puberty, or in adulthood if the first 
problem is infertility (Rosa et al. 2014). 

e Site 
Both testes 

e Treatment 
If patients grow up as boys, testicular descent, 
extirpation of the contralateral Miillerian deriva- 
tives including the streak gonads and repair of the 
external genitals should be performed. If they 
grow up as girls, both gonads should be 
removed. 

* Outcome 
Children with MGD develop normal puberty 
with adequate testosterone production and do 
not require hormone supplementation. Most 
will be infertile but there is a small group in 
which there is complete spermatogenesis 
in some tubules who are candidates to paternity 
with techniques of assisted reproduction 
(Flannigan et al. 2014). Close follow-up of 
the testicles is mandatory because of the 
high risk these patients may develop a germ 
cell tumor (Cools et al. 2011). Girls with MGD 
need estrogen replacement at puberty. 


Macroscopy 


Internal genitalia are coincident with the ipsilat- 
eral nature of the gonad. On the testicle side, in 
addition to the epididymis and vas deferens, in 
74% of the cases a uterine tube is observed. On the 
side of the streak gonad, a uterine tube can be 
found in 95% of cases. 
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Microscopy 


The gonads can be of three different types: 
dysgenetic testis, streak testis, and streak gonads. 

- Dysgenetic testes are characterized by the 
following facts: a central core of compact semi- 
niferous tubules with few germ cells and a periph- 
eral zone of loose connective tissue with few 
anastomosed tubules with or without germ cells. 
Besides, there is a poorly collagenized albuginea 
that reminds more the stroma of the ovarian cortex 
than that of the testicular tunica which contains 
epithelial cords or seminiferous tubules with iso- 
lated germ cells (Fig. 1). 

-Streak testis is a gonad with two joined parts, a 
streak gonad that continues with the poorly 
collagenized albuginea of a dysgenetic testis. The 
contralateral streak gonad or the streak testis can be 
classic (without germ cells), streak gonad with 
epithelial-like cords or isolated ovarian follicles. 
In the case that streak testis contains ovarian folli- 
cles, the diagnosis of ovotestis must be considered. 
If the number of follicles is very low, a poor func- 
tionality of this part of the gonad is deduced and its 
presence is an insufficient criterion to consider the 
patient’s ovotesticular DSD. 

Sertoli cells of the dysgenetic testis are unable to 
produce AMH that determines the collagenization 


Disorder of Sex Development, Mixed Gonadal Dys- 
genesis, Fig. 1 Dysgenetic testicle. The tunica albuginea 
does not show a normal collagenization in planes parallel 
to the surface. The delimitation of the tunica albuginea with 
testicular parenchyma is poor. Inside the tunica albuginea 
there are seminiferous tubules 
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of the albuginea, the sharp delimitation between 
albuginea and testicular parenchyma and inhibit 
the development of the Miillerian ducts. Leydig 
cells in more than half of the cases have an insuf- 
ficient production of testosterone. 


Differential Diagnosis 


Patients with 45,X0/46,XY mosaicism manifest 
clinically with very varied phenotypes: Turner 
syndrome, mixed gonadal dysgenesis, partial 
gonadal dysgenesis, complete gonadal dysgene- 
sis, and ovotesticular DSD. On the other hand, 
some patients with 45,X0/46,XX mosaicism can 
also have testicle on one side and streak gonad on 
the contralateral side and therefore are classified 
as mixed gonadal dysgenesis. These facts high- 
light the need to review the statement of the con- 
sensus group formed by The Lawson Wilkins 
Pediatric Endocrine Society and the European 
Society for Pediatric Endocrinology (Lee et al. 
2006). Each patient needs an individual evalua- 
tion that takes into account, the histology of the 
gonads, the gonadal function, the phenotype, the 
presence and development of the internal genitalia 
(uterus), potential fertility, risk of gonadal malig- 
nance, and prenatal brain virilization before 
assigning a gender (Ocal et al. 2012). 
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Synonyms 


Ullrich-Turner syndrome (TS) 


Definition 


Patients with Turner syndrome (TS) are pheno- 
typically women with 45, X0 karyotype, sexual 
infantilism, short stature, streak gonads, and 
numerous dysmorphisms known as Tumerian 
stigmata that affects the skeleton, soft tissues, 
and viscera (Saenger et al. 2001). 


Clinical Features 


The presence of short stature, lymphedema of 
hands and feet, winged neck, hairline low in the 
neck, and valgus ulna make suspect the diagno- 
sis. It is confirmed with chromosomal study. The 
clinical picture and the reason for consultation 
vary with age and chromosomal abnormality. In 
the patients with monosomy X, and with iso- 
chromosome Xq, the following clinical findings 
are observed. In the newborn, perigium colli and 
lymphedema of hands and feet stand out. In 
childhood, the symptoms derived from heart dis- 
ease and delayed growth. In adolescence, puber- 
tal delay and amenorrhea occurs. In the adult 
woman, the diagnosis should be suspected in 
the presence of short stature, infertility, and 
irregular menstruation. Patients with Xp deletion 
preferably show short stature and congenital 
malformations and those with deletion of Xq 
present only gonadal dysgenesis. Patients with 
chromosomal mosaicisms have attenuated some 
dysmorphic features, 12% have menstruation 
compared to only 3% of patients 45, X0 and 
18% show breast development compared to 5% 
of patients 45, X0. Their height is also superior. 
Patients with mosaic 45,X0/46, XY karyotype 
show phenotypes that include normal 
external females, females with typical TS stig- 
mata, children with ambiguous genitalia, and 
children with external male phenotype 
depending on the most dominant cell line or 
gonadal mosaicism which may be different 
from lymphocytes. 


* Incidence 
This is one of the most frequent anomalies with 
1: 2500 live born females. The incidence is 
even greater if we bear in mind that 99% of 
eggs fertilized with this chromosomal anomaly 
end in abortion in the early stages of embryonic 
development. 

°. Age 
The age of diagnosis ranges from birth to 
adulthood according to the type and degree 
of physical characteristics present and the 
karyotype. 
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° Sex 
Female 

e Treatment 
It is aimed at correcting short stature with 
growth hormone, gonadal failure with estro- 
genic treatment, and dysmorphic facial fea- 
tures with plastic surgery. The gonads in 
patients with the presence of a 46, XY cell 
line (5—10%) must be removed to eliminate 
the risk of malignancy (gonadoblastoma) 
(Coyle et al. 2016). 

e Outcome 
Throughout life there may be cardiac, renal, 
autoimmune, endocrine, and psychological 
complications that must be keep in mind. It is 
also important to take into account that admin- 
istration of estrogen for years is a risk factor for 
endometrial cancer. Some patients may request 
maternity for what is required most of the time 
oocyte donation and a good uterine preparation 
before implantation (Karnis 2012). 


Macroscopy 


The internal genitalia are female but infantile: 
hypoplastic uterus, fallopian tubes, and streak 
gonads. 


Microscopy 


Gonads of patients with Turner syndrome are the 
streak gonads. These gonads are formed by a 
tissue that resembles the ovarian stroma with 
hilar cells and rete ovarian (Fig. 1). The develop- 
ment of these gonads was normal until the third 
month of fetal life when a stop in the proliferation 
of germ cells occurred. Oogenesis stops in the first 
meiotic division due to accumulated genetic errors 
and germ cells undergo apoptosis. Only 3% of 
patients with X monosomy will have germ cells 
in the adulthood. In patients with chromosomal 
mosaicism, the percentage of oocytes is higher, 
which justifies having menses for a short period of 
time. In most cases, hilar cells, rete testis, and 
cystic formations are also observed. In patients 
with mosaic 45, X0/46, XY karyotype and male 


Disorders of Sexual Development, 45, XO Gonadal 
Dysgenesis, Fig. 1 Streak gonad. In the superficial zone, 
a stroma similar to that of the ovary predominates while in 
the deeper areas there are abundant vessels and cystic 
dilatations of the rete ovarii 


external phenotype the most frequent gonads are 
dysgenetic testis. 


Molecular Features 


In 45% of patients there is 45, X0 chromosome 
monosomy. In the remaining patients, there are 
other chromosomal abnormalities with or without 
mosaicism. 46, X, i (Xq); 46, XX/47, XXX; 46, X, 
del(Xp); 46, XY; or 45, X0/46, XY. Cytogenetic 
analyses are insufficient to detect Y-chromosome 
sequences either because Y-chromosome material 
is found in a small proportion of cells or in very 
small quantities or even as part of marker chro- 
mosomes containing Y-specific regions (Cortés- 
Gutiérrez et al. 2003; Silva-Grecco et al. 2016). 
Studies with PCR demonstrate a high number 
of TS patients (8.7%) with Y-chromosome 
sequences. The genetic etiology of the TS pheno- 
type seems to be related to deletion of the short 
arm of the chromosome X implying haploinsuf- 
ficiency of multiple genes, including SHOX 
(Zhong and Layman, 2012). 


Differential Diagnosis 


See » “Disorder of Sex Development, Mixed 
Gonadal Dysgenesis”’. 
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Synonyms 


Morris’s Testicular feminization 


syndrome 


syndrome; 


Definition 


Patients with complete absence of target organ 
response to androgens (CAIS) are girls or 
women with a completely female phenotype and 
male genotype (presence of Y chromosome and 
testicular development) (Morris 1953). 


Clinical Features 


The complete absence of androgen receptors in 
the target organs leads to differentiation of 
female phenotype during fetal life. And only 
when in the treatment of an inguinal hernia, a 
testicle is observed or a karyotype is done, for 
this or other reasons, diagnosis can be made 
before puberty (Batista et al. 2018). At puberty, 
the most common reason for consultation is 
amenorrhea. Patients with CAIS have female 
external genitalia, but the vagina is rudimentary 
and they lack uterus and as a consequence they 
lack menstruation. Breast development is pro- 
duced by the conversion of androgens, of testic- 
ular origin, into estrogens by the normal 
functioning of the P450 aromatase enzyme. 
These patients have a height above the average 
for their age and scarce axillary and pubic hair. 
The internal genitals are male. The testicles are 
lodged in the pelvis, in the abdomen, or in the 
labia majora. The hormonal study reveals serum 
testosterone and LH in the range of those of 
normal male or even higher. The serum concen- 
trations of FSH and inhibin are normal. Serum 
estrogens are higher than those of men but lower 
than those of a normal woman (Yuan et al. 2018). 


e Incidence 
1: 20.00 newborns, 15—20% of all disorders of 
sexual development 

°- Age 
CAIS is a congenital disorder. It is discovered 
incidentally in childhood. It is estimated that 
0.8-2.4% of girls with a hernia or palpable 
inguinal mass have CAIS. The diagnosis in 
most cases is delayed until puberty when the 
woman consults for amenorrhea. Some cases 
in adulthood debut due to testicular tumor. 
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° Sex 
Male 

e Treatment 
The treatment is multidisciplinary, including 
gonadectomy (Tack et al. 2018), hormonal 
replacement either estrogen or androgenic 
(Birnbaum et al. 2018), vaginal dilation or, if 
it is too little vaginal, plastic surgery, and in 
many cases psychological assistance. 

e Outcome 
Patients during childhood grow as girls and, 
unless they require intervention for an inguinal 
hernia, they do not need any other treatment. 
The age of gonadectomy should be delayed 
until puberty, which is facilitated by the high 
rates of estrogens from the aromatization of 
testicular androgens. Delaying gonadectomy 
until this age has more advantages than disad- 
vantages, since it avoids having to induce 
puberty, and on the other hand the risk of 
developing a tumor before puberty is very 
low (0.8—2.0%). Gonadectomy should not be 
delayed further because the risk of tumor 
increases rapidly, and although it is lower in 
patients with CAIS than in patients with partial 
androgen insensitivity (PAIS), tumors have 
been reported including Leydig cell tumors. 
Sertoli cell tumors and muscle hamartomas 
and several types of germ cell tumors (Cools 
et al. 2017; Nakamura et al. 2017). 


Macroscopy 


During infancy, the testes hardly show any alter- 
ations. The absence or hypoplasia of the epididy- 
mides is confirmed. In pubertal or adult patients, 
the testicles are normal or enlarged. Frequently 
they show one or several whitish nodules in the 
parenchyma. Abundant muscle tissue in the lower 
pole of the testicle and several paratesticular cys- 
tic formations are frequent. 


Microscopy 


The histological diagnosis of a testicular biopsy 
from a CAIS patient before the age of 4 years is 


very difficult because until this age it is normal 
that the androgen receptors of Sertoli cells are 
absent (Chemes et al. 2008). But there are some 
important interstitial data. The wide intertubular 
interstitium and the thick interlobular septa are 
characteristic (Muller 1984). Another significant 
fact is the marked hypoplasia or absence of the 
epididymis and the hamartomatous hyperplasia of 
muscle tissue in continuity with the inferior pole 
of the testicle. Other interesting data in prepuber- 
tal patients with CAIS are the delay in the matu- 
ration of the germ cells (Aliberti et al. 2017), the 
presence of GCNIS and Miillerian remnants in the 
form of paratesticular cysts. 

In the adult, the histology varies depending on 
the presence or absence of a residual AR activity. 
In the majority of patients with CAIS, the semi- 
niferous tubules are reminiscent of those of the 
fetal or infant stage, they lack germ cells or they 
are very isolated (Regadera et al. 1999). As an 
associated pathology, 2/3 have Sertoli-Leydig 
hamartomas and exceptionally Sertoli cell adeno- 
mas (Fig. 1). 


immunophenotype 


In adult testicular biopsy from a CAIS patient, 
Sertoli cells do not have androgen receptors. 


Disorders of Sexual Development, Complete Andro- 
gen Insensitivity Syndrome (CAIS), Fig. 1 Testicular 
parenchyma is crossed by several connective septa. At one 
side, seminiferous tubules with infantil characteristics and 
numerous Leydig cells. To the other side, a Sertoli-Leydig 
hamartoma (Masson’s trichrome) 
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Many Sertoli cells, as an expression of their 
immaturity, retain immunostaining for calrretinin 
and D2-40. The interstitium contains numerous 
Leydig cells and thick bundles of fusiform cells 
that usually express smooth muscle actin (Bukhari 
et al. 2017). 


Molecular Features 


Karyotype of the majority of patients is 46, XY. 
Isolated cases with karyotype 47, XXY, and others 
with several mosaicisms have been described 
(Wang et al. 2018). The syndrome is caused in 
65-95% of cases by mutations in the gene 
encoding androgen receptor (AR gene) located 
on the X chromosome (Xq11q12). The AR gene 
comprises about 90 kB and contains eight exons. 
More than 600 mutations have been described. 
Mutations are located in decreasing order of fre- 
quency in the exons encoding the LBD (exons 
4-8), the exons of the DBD (exon 2 and 3), and 
exon | (He et al. 2017; Touzon et al. 2018). 


Differential Diagnosis 


In childhood, histological diagnosis can be made 
with DSD due to defects in AMH (which have 
typical alterations in the albuginea), gonadal dys- 
genesis due to NR5A1 mutations (which have 
persistence of groups of Leydig cells with abun- 
dant lipids in their cytoplasms), and defects of 
5-alpha reductase (which have well-developed 
epididymides, among other data.) In adulthood is 
typical of patients with CAIS the contrast of pre- 
puberal seminiferous tubules with Leydig cell 
hyperplasia beside the presence of Sertoli-Leydig 
hamartomas, findings that are not observed in 
other pathologies. 
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Synonyms 


Variant of mixed gonadal dysgenesis 


Definition 


It is a disorder of sexual development character- 
ized by the presence of two dysgenetic testes or 
streak testis, frequently cryptorchid, associated 
with the presence of Miillerian derivatives, 


incomplete virilization, and in some cases 
Turnerian stigmata (Federman 1967). 


Clinical Features 


* Incidence 
Rare 

°. Age 
At any age 

e Sex 
Male 

e Site 
Both testes 

¢ Treatment 
The risk of malignance is very high (46%), 
which justifies gonadectomy when the testes 
cannot be lowered and the genitals 
reconstructed. 
Outcome 
Patients to whom the testicles have been pre- 
served require a periodic ultrasound follow-up. 
In case of bilateral orchiectomy, they would 
need supplemental hormone treatment. 


Macroscopy 


The gonad can be ovoid simulating a testis elon- 
gated like a streak testis 


Microscopy 


The gonads can be dysgenetic testis or streak testis 
(see >» “Disorder of Sex Development, Mixed 
Gonadal Dysgenesis”). In childhood, dysgenetic 
testis, apart from alterations of the albuginea, 
show a low tubular diameter and a small number 
of germ cells. In adulthood, there may be some 
degree of spermatogenesis and Leydig cell 
hyperplasia. 


immunophenotype 
Both in dysgenetic testis and in some streak testis, 


cells in tubules or some cords can show 
immunoexpression for inhibin, D2-40, and WT1. 


Disorders of Sexual Development, Ovotesticular Disorder 


Molecular Features 


Most frequent karyotypes are: 46,XY; 45,X0/46, 
XY; and 45X0/47,XYY (Proenga et al. 2001). 


Differential Diagnosis 


The presence of bilateral testicles is the only fact 
that distinguishes dysgenetic male pseudo- 
hermaphroditism from the original description of 
mixed gonadal dysgenesis. 
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Synonyms 


True hermaphroditism 


Definition 


Ovotesticular DSD disorder is defined by the 
presence of testicular tissue with well-developed 
seminiferous tubules and ovarian tissue with fol- 
licles in the same individual. Testicular and 
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ovarian tissue may be present in the same gonad 
(ovotestis) or in different gonads, testicle on one 
side and ovary on the other. The phenotype is very 
variable from normal male to normal females but 
90% present ambiguous genitalia. The diagnostic 
depends on the histological findings. 


Clinical Features 


Phenotype varies from male (10%) to female. 
Seventy-five percent of patients grow up as 
males with cryptorchidism, hypospadias, or 
chordee, some seek consultation for infertility. 
The other 25% grow up as women and consult 
for menstrual disorders, clitoromegaly, or cyclical 
abdominal pain. 


e Incidence 
It represents only 3-5% of all cases of DSD. 

« Age 
The age of the first consultation is delayed until 
puberty in most cases. 

e Site 
Both gonads 

e Treatment 
Sex assignment is easy when the external gen- 
italia are normal female or masculine, although 
there is some degree of hypospadias but com- 
plex in most cases when the external genitalia 
are ambiguous or under masculinized. The rec- 
ommendation of Human Rights Movements 
and the international trends advice to delay 
early operations until the child can decide 
(Scarpa et al. 2017). The nature, location, and 
function of the gonads, Prader grading, degree 
of development of Miillerian derivatives, psy- 
chological assessment, and parental agreement 
must be taken into account (Mao et al. 2017). If 
patients grow as girls, the gonads must be 
preserved, thus ensuring spontaneous puberty 
and possible fertility. If they grow as males, an 
attempt will be made to descend the testicle, if 
orchiectomy is not possible. 

* Outcome 
All patients to whom the gonads have been 
conserved should follow periodic monitoring 
with ultrasound for possible early detection of 
a tumor. Four percent of patients with 46,XX 
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karyotype develop a tumor and 10% of patients 
with 46,XY karyotype or mosaics with 
Y chromosome. More than two dozen preg- 
nancies have been reported. Ovules came 
from both ovotestes and ovary. There are no 
cases of paternity. 


Macroscopy 


The gonads present are in order of frequency: 
ovotestis (44%), ovary (33%), and testis (22%) 
(Vargo et al. 2017). 


Microscopy 


The ovotestis can show three distinct patterns 
named: (1) the admixed pattern shows central 
core with seminiferous tubules and ovarian follicles 
side by side in a generous stroma (Fig. 1); (2) the 
compartmentalized pattern where testicular tissue 
is situated in the lower pole and is covered by 
ovarian tissue, more abundant in the upper pole; 
and (3) the bipolar pattern, with a completely 
bipolar distribution of both tissues. In childhood, 
the ovarian parenchyma presents abundant primor- 
dial follicles, some of them developing. Testicular 
parenchyma show scarce or absent germ cells 
(Andrade et al. 2017; Greeley et al. 2017). In 


Disorders of Sexual Development, Ovotesticular Dis- 
order, Fig. 1 DSD, Ovotesticular disorder. In the super- 
ficial zone of the gonad, there are several ovarian follicles 
while in the deep one there is a testicular parenchyma 
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adulthood, ovarian tissue presents follicles at dif- 
ferent times of development with albicans bodies 
and even a corpus luteum. Testicular parenchyma 
usually shows Sertoli cell-only, tubular sclerosis, 
focal hypoplastic tubules, and Leydig cell hyper- 
plasia. Spermatogenesis is exceptionally found. 


Molecular Features 


The karyotype is different in relation to ethnic 
groups and geographic areas. 46,XY is more fre- 
quent in Europe, Asia, and North America, while 
46, XX is the most frequent in the true hermaph- 
rodites of Africa. Other kariotypes described are: 
46,XX/46,XY; 46,XY/47,XXY; 45,X0/46,XY; 
46,XX/45,X0; 46,XX/47,XXY; 47,XYY/46,XY/ 
45,X0; 46,XderY/45,X0 with rearranged Y. 


Differential Diagnosis 


See » “Disorder of Sex Development, Mixed 
Gonadal Dysgenesis”’. 
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Synonyms 


Hernia uteri inguinalis; Male with uterus 


Definition 


Persistent Miillerian Duct Syndrome (PMDS) is a 
disorder in sexual development characterized by 
the presence of structures derived from the 
Miillerian duct (uterus, cervix, upper part of the 
vagina, and uterine tubes) in a genotypic and 
phenotypically normal male. This situation is 
due to a defect in the gene that encodes the syn- 
thesis or release of anti-Millerian hormone by 
Sertoli cells, a process that begins around the 
seventh week of development immediately after 
the seminiferous cords have been formed. Other 
cause could be a failure of end organs to respond 
to AMH. The defect can affect only one testicle 
and then, the pathology derived from the absence 
of regression of the Miillerian duct would be 
unilateral. 


Clinical Features 


The most frequent symptoms are absence of tes- 
ticular descent (25% unilateral, 75% bilateral), a 
hernia sac inside which a testicle is palpable, 
infertility, and tumor. The PMDS are classified 
according to the anatomical structures observed 
in male form and female form. Male (80% of 


cases) patients have unilateral cryptorchidism 
and contralateral hernia. Depending on the con- 
tent of the inguinal hernia, there are two variants: 
hernia uteri inguinalis (the descending testicle 
is accompanied by a uterine horn and uterine 
tube, which remain in the inguinal canal) and 
crossed testicular ectopia (The hernia sac con- 
tains both testicles, uterus and uterine tubes). 
Female form (20% of cases) patients have bilat- 
eral cryptorchidism. The testicles attached to the 
round ligament can be located in a position sim- 
ilar to that of the ovaries. Depending on the 
mobility of the uterus and tubes, testicular 
descent can occur, at least partially (Al Harbi 
et al. 2018). 


Incidence 

The most frequent symptoms are absence of 
testicular descent (25% unilateral, 75% bilat- 
eral), a hernia sac inside which a testicle is 
palpable, infertility, and tumor. The PMDS 
are classified according to the anatomical 
structures observed in male form and female 
form. Male form (80% of cases) patients have 
unilateral cryptorchidism and contralateral her- 
nia. Depending on the content of the inguinal 
hernia, there are two variants: Hernia uteri 
inguinalis (the descending testicle is accompa- 
nied by a uterine hom and uterine tube, which 
remain in the inguinal canal) and crossed tes- 
ticular ectopia (The hernia sac contains both 
testicles, uterus, and uterine tubes). Female 
(20% of cases) patients have bilateral cryptor- 
chidism. The testicles attached to the round 
ligament can be located in a position similar 
to that of the ovaries. Depending on the mobil- 
ity of the uterus and tubes, testicular descent 
can occur, at least partially (Al Harbi 
et al. 2018). 

Age 

In childhood, most patients with ambiguous 
genitalia are diagnosed and in 
adulthood those with a male phenotype are 
diagnosed. 

Sex 

Male 

Site 

Both testes 
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¢ Treatment 
The treatment of patients with PMDS must 
pursue two objectives, preserve fertility and 
prevent the development of cancer. All 
testicles that can be mobilized must be 
properly housed in the scrotum. Miillerian 
derivatives have to be removed which is not 
always possible (Bowen et al. 2016). And 
in both situations, a special care not to dam- 
age blood supply and sperm channel 
should be taken. Orchiectomy is reserved for 
cases in which orchiopexy cannot be 
performed. Very few cases will develop fer- 
tility. Malignant transformation is estimated 
in 35—40 times higher than that of the general 
population, which represents between 3.1% 
and 8.4% of the PMDS. Most tumors are 
testicular germ cell tumors. But, 
Miillerian derivatives can also be the site of 
a tumor (clear cell carcinoma, squamous cell 
carcinoma, and different types of adenocarci- 
noma have been reported (Farikullah 
et al. 2012). 
e Outcome 

Patients to whom the testes have been 
preserved and in whom all Miillerian deriva- 


tive structures have not been removed 
should be closely followed with 
ultrasonography. 

Macroscopy 


Gonads are identified as testicles with epididymis 
and spermatic cord. In the proximities of the testis, 
tubal structures can be observed and muscular 
structures next to the vas deferens suggest a uterus 
or uterine horn (Fig. 1). 


Microscopy 


The testicular biopsy pursues three purposes: 
identification of the gonad, assessing the presence 
of germ cells, and ruling out a germ cell tumor. 
These testes are characterized by a central zone of 
seminiferous tubules forming a compact structure, 
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Mullerian Duct Syndrome, Fig. 1 Persistent Miillerian 
Duct Syndrome. Ipsilatreral to the dysgenetic testicle, the 
cross section of a structure reminiscent of a uterine horn is 
observed. It has an endometrial lining and a thick layer of 
muscle cells 


a peripheral zone with abundant loose connective 
tissue with less tubular density. The albuginea 
shows a stroma similar to that of the ovarian 
cortex, with seminiferous tubules in its thickness 
and does not show a clear delimitation with the 
testicular parenchyma. In childhood, the number 
of germ cells is low and a delay in the transforma- 
tion of gonocytes into spermatogonia can be 
observed. The interstitium may contain small 
groups of Leydig cells that may or may not be 
microvacuolated. In the adult, seminiferous 
tubules usually lack germ cells and Sertoli 
cells are preferably of the dysgenetic type. 
Many tubules show different degrees of 
hyalinization of their wall. Leydig cells appar- 
ently show diffuse hyperplasia. Randomly distrib- 
uted Leydig cells may have cytoplasmic 
microvacuolation. 


Molecular Features 


The gene encoding AMHI receptor is located 
on the short arm of chromosome 19 (19p13.3) 
and AMHR2 receptor gene on chromosome 
12 (12q13). About 45% of patients have AMH 
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mutation, 39% have mutation of AMHR2 gene, 
and the remaining 15% is unknown. Mutations of 
both AMHRI and AMHR2 are transmitted 
through an autosomal recessive pattern and are 
symptomatic only in males (Rajesh and 
Farooq 2017). 


Differential Diagnosis 


Differential diagnosis can be established with 
mixed gonadal dysgenesis, a DSD characterized 
by the presence of ambiguous external genitalia, 
unilateral testicle, contralateral streak gonad, and 
persistence of Miillerian derivatives on the side of 
the streak gonad. The different morphology of the 
external genitalia and the biopsy data are key to 
differentiate the PMDS from mixed gonadal 
dysgenesis. 
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Synonyms 


Bladder diverticulum; bladder 


diverticulum 


Urinary 


Definition 


Bladder diverticula are herniation of urothelial 
mucosa through the muscular wall (detrusor mus- 
cle) due to congenital or acquired defects of the 
bladder wall. 


Clinical Features 


e Incidence 
It represents a frequent condition; the majority 
occurs in males with urinary outflow obstruc- 
tion secondary to benign prostatic hyperplasia. 
Most diverticula are small and 
asymptomatic. Uncommon congenital cases 
are related to localized alterations of the 
muscularis propria, neurogenic bladder, and 
genetic syndromes. 

« Age 
It occurs mainly in adult age (acquired cases), 
with a mean age of 59 years (Knappe- 
nberger et al. 1960; Melekos et al. 1987; 
Tamas et al. 2009). Uncommon cases 
may be detected in pediatric age (congenital 
cases). 


84 


e Sex 
The acquired cases occur more in males, with a 
male-female ratio of 68:3 (Tamas et al. 2009). 

e Site 
In adult age, most diverticula are solitary and in 
the lateral walls of the bladder (Tamas 
et al. 2009). 

e Treatment 
Conservative, observational approach in 
asymptomatic cases is the standard. Surgical 
excision (open, laparoscopic/robotic or endo- 
scopic diverticulectomy) is warranted for 
symptomatic or complicated cases. 

e Outcome 
Patients may present calculi, infections, large 
diverticular size, urinary retention, or malig- 
nancy. Frequently asymptomatic, diverticulum 
may present with urinary tract infections sec- 
ondary to urinary stasis within diverticula. 
Acute urinary retention, bladder stones, and 
enuresis are other uncommon presentation. 
Investigation involves pre- and post-void ultra- 
sound and micturating cystourethrography. 
Complication may be recurrent urinary inflam- 
mations, lithiasis, vesicoureteral reflux, 
voiding dysfunction, urinary retention, and 
free peritoneal perforation. Tumors arising 
into diverticula are common. 


Macroscopy 


Oval to round outpunches from bladder wall. 
Average diameter is 5.0 cm, but some may be 
large enough to be named as giant diverticulum. 


Microscopy 


In the diverticulum, the lamina propria directly 
transitions to perivesical fat, without muscularis 
propria (detrusor muscle) layer. The transition 
from the lamina propria to the perivesical fat is 
abrupt; however fibroadipose tissue may be 
within the dense fibrous tissue of the lamina pro- 
pria (Fig. 1). Common histologic features in the 
diverticulum wall are inflammation, granulation 
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Diverticulosis of the Bladder, Fig. 1 Histopathological 
features of a bladder diverticulum; the lamina propria 
directly turns to perivesical fat, without the detrusor layer 


tissue, erosion, florid cystitis cystica and 
glandularis, nonkeratinizing squamous metapla- 
sia, and reactive urothelial atypia. The incidence 
of neoplastic features, including the presence of 
noninvasive and invasive tumors in studies which 
included histopathological samples of resected 
diverticula, is high (Tamas et al. 2009; Walker 
et al. 2014). Among the invasive urothelial carci- 
noma subtypes arising in a diverticulum, it is 
reported a frequency that is higher than that 
reported for the bladder carcinoma in general 
(Tamas et al. 2009). 


Differential Diagnosis 


The challenging aspect in the differential diagno- 
sis of invasive tumors in the bladder diverticula is 
the distinction between lamina propria (pT 1) and 
perivesical fat (pT3) invasion (Fig. 2): diverticular 
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Diverticulosis of the Bladder, Fig. 2 High magnifica- 
tion showing features of adenocarcinoma and urothelial 
carcinoma in situ, A. Invasive adenocarcinoma in the lam- 
ina propria of a diverticulum (pT1), B 


carcinoma has no pT2 stage as the tumor directly 
invades from the lamina propria into the peri- 
vesicular soft tissue (Golijanin et al. 2003; 
Tamas et al. 2009). The 2016 8th edition AJCC 
now Officially recognizes the approach of “skip- 
ping” pT2 in diverticular cancer staging (Bochner 
et al. 2016). In the majority of cases, there is a 
clear transition between the dense fibrotic tissue 
associated with the lamina propria and adjacent 
loose fibroadipose tissue associated with the peri- 
vesical fat; however, this feature may not always 
be easy to recognize, especially in smaller biop- 
sies. In addition, fibroadipose tissue may be 
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present in all layers of the bladder wall (Philip 
et al. 2000), although the amount of this adipose 
tissue is little. 
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Synonyms 


Ectopic prostate 


Definition 


Ectopia of the prostate is the finding of normal- 
appearing prostatic tissue in ectopic sites. 


Clinical Features 


e Incidence 
Relatively uncommon or underreported entity. 
Ectopic prostatic tissue is encountered in the 
lower urinary tract, most commonly in the 
bladder and urethra of males and rarely of 
women (Halat et al. 2011). 


© Springer Nature Switzerland AG 2020 


°. Age 
Age from 30 to 84 years old (mean age 46). 

° Sex 
Mainly in men. Rare in women. 

e Site 
Lower male genitourinary tract and occasionally 
in the female genitourinary tract. A few anec- 
dotal cases have also been described in the epi- 
didymis, penis, and even in the seminal vesicle. 
Other sites outside these regions have been 
described, including the anal canal, pericolic 
adipose tissue, retroperitoneum, and spleen. 

* Treatment 
Not required 

* Outcome 
None has developed high-grade prostatic 
intraepithelial neoplasia, prostatic cancer, or 
recurrence. 


Macroscopy 


Not visible macroscopically, unless with 


cystically dilated glands. 


Microscopy 


Ectopic prostatic tissue has histological character- 
istics that are indistinguishable from those of nor- 
mal prostatic tissue. The stroma surrounding the 
glands is loose and vascular, identical to bladder 
lamina propria. None of the cases exhibits the 
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Ectopia of the Prostate, Fig. 1 Ectopic prostatic tissue 
in the bladder wall 


dense stroma typically seen in nodules of prostatic 
hyperplasia (Halat et al. 2011) (Fig. 1). 


immunophenotype 


Ectopic prostatic tissue has immunohistochemical 
characteristics that are indistinguishable from 
those of normal prostatic tissue. 


Differential Diagnosis 


The main differential diagnosis in the bladder 
includes cystitis cystica / glandularis, owing to 
the presence of glandular structures in a sub- 
epithelial location. The key to distinguishing the 
two is recognition of the undulating architectural 
appearance of the ectopic prostatic glands and an 
appreciation of the presence of a dual cell layer 
(columnar epithelial cells and basal cells) in 
ectopic prostatic glands; histological features 
that are not seen in cystitis cystica/glandularis 
(Halat et al. 2011). 
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Synonyms 


Undifferentiated malignant teratoma (British 
classification, not recommended) 


Definition 


Embryonal carcinoma (ECA) is a highly malig- 
nant tumor composed of tumor cells with ovoid 
to columnar profiles, clear to granular or ampho- 
philic cytoplasm, and markedly pleomorphic 
nuclei resembling primitive cells that retain the 
ability to differentiate toward somatic or extraem- 
bryonic structures. 


Clinical Features 


e Incidence 
The pure form of embryonal carcinoma 
accounts for only 2—10% of GCTs, but ECA 
is very frequent (87%) in mixed neoplasms, 
being after seminoma the most prevalent 
testicular GCT. 

« Age 
It occurs a decade before seminoma and the 
mean patient age at diagnosis is 
25-32 years. ECA is rare in childhood apart 
from a disorder of sex development and after 
age 50. 

e Site 
Most patients present with a testicular mass; 
almost 10% of patients have metastases as 
presenting symptoms, occurring in the retro- 
peritoneal lymphnodes. 


Embryonal Carcinoma 


e Treatment 
Different protocols are applied and chemother- 
apy alone or in association with lympha- 
denectomy is performed after orchiectomy in 
metastatic setting (Albers et al. 2015). 

* Outcome 
Pure ECA behaves more aggressively than 
mixed GCTs; nevertheless, it can be cured 
with modern therapy protocols. In mixed 
GCTs, the metastases are directly proportional 
to the percentage of ECA in mixed GCTs 
(Rodriguez et al. 1986). Twenty percent have 
supradiaphragmatic lymph node and/or vis- 
ceral metastases, and hematogeneous spread 
to the lungs or other sites may occur. 


Macroscopy 


ECA is mostly smaller and not as well 
circumscribed as seminomas. The cut surface is 
soft, grayish, and focally hemorrhagic or necrotic. 


Microscopy 


ECA grows as a true epithelial neoplasm more 
commonly in solid sheet with or without clefting 
or in a papillary or adenomatous formation resem- 
bling adenocarcinoma. Less frequently observed 
morphologic patterns include nested, micro- 
papillary (lacking fibrovascular cores), anasto- 
mosing glandular, pseudopapillary, sieve-like 
glandular, and blastocyst-like (Kao et al. 2014). 
Combinations of two or more patterns are com- 
mon findings. It is frequent in the solid sheet to 
find darkly staining, degenerate-appearing cells 
that show the tendency to “apply” themselves 
to adjacent cells (“appliqué pattern”) (Fig. 1). 
Intratubular ECA form comedo structures with 
central necrosis as in breast cancer. Sometimes 
extensive tumor necrosis imparts a pseudo- 
papillary appearance. Lymphocytes are observed, 
but a granulomatous reaction is rare. The tumor 
cells are very polymorphous and can have a 
polygonal, cuboid, or columnar shape. The color 
of the cytoplasm changes from clear to 
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Embryonal Carcinoma, Fig. 1 Embryonal carcinoma 
appliqué pattern. Smudged cells “apply” themselves to 
adjacent cells in this peculiar pattern of growth 


Embryonal Carcinoma, Fig. 2 Embryonal carcinoma. 
Undifferentiated cells that have overlapping nuclei and 
scant cytoplasm with glandular pattern in a sieve-like 
pattern 


eosinophilic, amphiphilic, or basophilic (Fig. 2). 
The nuclei have coarse chromatin and large nucle- 
oli. As in seminoma, also in ECA, the presence of 
scattered syncytiotrophoblastic giant cells is a fre- 
quent finding (Fig. 3) and elevated levels of the 
B-subunit of human chorionic gonadotropin is 
associated with syncytiotrophoblasts elements. 
The presence of cells having clear cytoplasm, 
prominent nucleoli, and distinct cell membranes 
are other features in common with seminoma 
(Fig. 4). Neoplastic immature teratomatous-type 
stroma may be seen between foci of ECA. It is 
recommended to report the presence or absence of 
lymphovascular invasion as important predictive 
factor of recurrence, and in stage S1 and S2 
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Embryonal Carcinoma, Fig. 3 Embryonal carcinoma 
with scattered giant cells 


Embryonal Carcinoma, Fig. 4 Embryonal carcinoma 
with some cells having clear cytoplasm, prominent nucle- 
oli, and distinct cell membranes resembling seminoma 
cells 


lymphovascular invasion is the most important 
prognostic factor (Albers et al. 2015); tumor 
emboli of mixed non-seminomas in vessels are, 
with rare exceptions, composed of ECA cells. 


Immunohistochemistry 


The tumoral cells in ECA show strong positive 
reaction to cytokeratins, CD 30, SOX2, and 
OCT 3/4, and are negative for CD 117, SOX17 
with only focal positivity for PLAP, AFP, and 
beta HCG in syncytiotrophoblastic giant cells. 
CD 30 immunoreactivity may be lost after chemo- 
therapy (Berney et al. 2000), while in multiple- 
relapse/chemoresistant cases the persistence of 
CD 30 expression is associated with a 
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significantly poorer prognosis and it is an inde- 
pendent prognostic factor for survival 
(Giannatempo et al. 2013). 


Molecular Features 


ECAs are triploid or hypotriploid tumors. 
Cytogenetic analysis shows unspecific anomalies, 
but 1(12p) and increased copy numbers of 12p 
are present in most cases. There is a correlation 
between the aggressiveness of the tumor and the 
number of isochromosome copies. 


Differential Diagnosis 


Many other germ cell tumor histotypes may be 
confused and for this reason we address to the 
specific entities for a detailed description. Any 
confusion with seminoma for the therapeutic con- 
sequences is strongly discouraged: in such cases, 
the use of immunohistochemical markers (CD 30 
and SOX2 positivity in ECA, CD 117, and SOX 
17 in seminoma) is recommended. ECA may be 
confounded with large B cell-lymphoma, espe- 
cially if it is CD 30 positive. 
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Synonyms 


Mucinous analogue of endometriosis; Miillerian 
tumor-like glandular lesion 


Definition 


Lesion with endocervical-type mucinous epithe- 
lium involving the wall of the urinary bladder. 


Clinical Features 


e Incidence 
Uncommon. 
°. Age 
Reproductive age. 
e Sex 
Female. 
e Site 
Bladder posterior wall or posterior dome. 
e Treatment 
Partial cystectomy may be required. 
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Macroscopy 


2—5 cm mass of the bladder wall. 


Microscopy 


Benign appearing or slightly atypical endocervical- 
type mucinous glands irregularly disposed in an 
extensively involved bladder wall. Some 
endocervical-type glands are cystically dilated. 
Peri-glandular fibrosis and edema may be present 
in some cases, and extravasated mucin may be in 
association with ruptured glands. The glands in 
endocervicosis are typically lined by cuboidal or 
flattened cells with eosinophilic cytoplasm (Fig. 1). 
One case showed extravesical pelvic soft tissue 
involvement (Young and Clement 1992). 


Immunophenotype 


Immunohistochemically, the endocervicosis is 
positive for cytokeratin (CK) 7, estrogen receptor, 
CKAE1/AE3, CAMS.2, and CA19-9, and nega- 
tive for CK20, CDX2, MUCS5AC, and 
progesterone receptor. 


Differential Diagnosis 


The differential diagnosis of bladder endo- 
cervicosis includes bladder adenocarcinoma and 


Endocervicosis, Fig. 1 Endocervicosis: endocervical- 
type epithelium 
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glandular cystitis. Both pathologic features and the 
immunohistochemical profile can be of assitance. 
Rarely, primary adenocarcinoma may arise in 
endocervicosis (Nakaguro et al. 2016). 
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Definition 


Benign lesion characterized by proliferation of 
ectopic endometrial tissue. 


Clinical Features 


e Incidence 

The urinary tract is involved in less than 2% of 
all patients with endometriosis. In most cases, 
endometriosis is confined to urinary bladder; in 
these patients, the ureter is involved in about 
15%, and the urethra and kidney in 1-2% 
(Comiter 2002). Only anecdotal cases have 
been reported in the prostate and in the epidid- 
ymis after long-term antiandrogen therapy for 
prostatic adenocarcinoma (Beckman 
et al. 1985). 


Endometriosis 


°. Age 
Endometriosis affects mainly reproductive age 
women. Uncommon cases may occur in old 
male patients after prolonged antiandrogen 
therapy. 

° Sex 
Strong prevalence in the female. 

e Site 
Bladder endometriosis is defined as deep infil- 
trating lesion in the detrusor muscle along the 
midline or in the bladder dome, but the most 
frequent location is the posterior bladder wall. 
Small implants at the vesicouterine fornix or in 
the peritoneum overlying the bladder cannot be 
considered as bladder endometriosis. Retroper- 
itoneal fibrosis occurring in cases of endome- 
triosis may envelop the ureter. The fibrosis may 
be only a reaction to adjacent disease or it may 
contain endometrial glands and stroma. Rarely, 
endometriosis infiltrates the muscularis of the 
ureter and it may penetrate to the lumen with 
partial or complete occlusion. 

°- Treatment 
For bladder endometriosis, partial cystectomy 
may be required. Treatment of ureteral endo- 
metriosis depends on site: laparoscopic exci- 
sion may be needed for fibrosis enveloping the 
ureter, ureteral resection may be needed for 
intramural endometriosis. 

e Outcome 
Endometriosis of the bladder may cause 
urgency, frequency, nocturia, painful bladder 
spasm during voiding, and either gross or 
microscopic hematuria. 

Periureteral fibrosis and/or endometriosis 
infiltrating the muscularis of the ureter may 
cause partial or complete occlusion with a 
complete loss of kidney function, sometimes 
with associated hypertension. 

Few cases of Mullerian type malignancy, 
such as clear cell or endometrioid carcinoma, 
arising in endometriosis of the bladder and 
ureter have been described. 


Macroscopy 


Cistoscopically, bladder endometriosis displays 
as edematous and bluish submucosal lesions. 


Endometriosis 


Grossly, bladder endometriosis is character- 
ized by well-defined and deep nodules, about 
1 cm in diameter, and mainly single. Endometri- 
osis arising in the muscularis propria of the blad- 
der is uncommon and involvement of the bladder 
mucosa is extremely rare. The ureter is fre- 
quently enveloped by constrictive fibrosis with 
stricture tightens (Al-Khawaja et al. 2008). 


Microscopy 


Histological feature are endometrial epithelium 
with glands that are often cystically dilated, and 
more rarely atrophic or florid. The mesenchymal 
elements (stromal and vascular) may exhibit 
decidual reaction and/or hemorrhage. Invasive 
lesions are surrounded by fibromuscular meta- 
plastic reaction (Fig. 1). Endometrial glands 
may be embedded in a fibrous stroma. Some 
case may present at cystoscopy as polypoid 


Endometriosis, Fig. 1 Endometriosis of the muscolaris 
propria of the bladder with associated glandular cystitis 
with intestinal metaplasia (hematoxylin-eosin stain, 2x) 
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lesions, in particular in ureteral cases (Chapron 
et al. 2002). 


Immunophenotype 


CD10 immunohistochemistry may be useful to 
demonstrate small foci of endometriosis assisting 
to identify endometrial stroma. Estrogen and pro- 
gesterone receptors also highlight endometrial 
stroma. Endometrial glands are typically reactive 
for CK7, progesterone receptor, and less fre- 
quently estrogen receptor in the nucleus. 


Differential Diagnosis 


The differential diagnosis of bladder endometriosis 
includes bladder adenocarcinoma, varices, papillo- 
mas, angiomas, glandular cystitis, or interstitial 
cystitis. Some cases may associated to endo- 
cervicosis or endosalpingiosis. The various forms 
can present alone or associated with one another; 
the presence of two or more of these lesions simul- 
taneously is known as Miillerianosis. Rare cases of 
endometrioid adenocarcinoma (Stern et al. 2001), 
carcinosarcoma, and a case of mullerian 
adenosarcoma have been reported in a background 
of endometriosis (Sanfrancesco et al. 2017). 
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Definition 


Glands lined by tubal-type epithelium within the 
bladder wall. 


Clinical Features 


¢ Incidence 
Uncommon cases. 
- Ag 
Mainly in the reproductive age. 
e Sex 
Female. 
e Site 
Bladder. 
¢ Treatment 
Partial cystectomy may be required. 


Macroscopy 


In rare cases, these glands may cause a tumor- 
like mass. 


Microscopy 
Tubal-type epithelium glands intercalated with 


peg cells (Fig. 1) (Young and Clement 1996; 
Edmondson 2002). 


Differential Diagnosis 


The differential diagnosis of bladder endo- 
salpingiosis includes bladder adenocarcinoma 


Endosalpingiosis 


Endosalpingiosis, 
bladder 


Fig. 1 Endosalpingiosis of the 


and glandular cystitis. Pathologic findings and 
the immunohistochemical stains can be of help. 
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Definition 


Eosinophilic solid and cystic renal cell carcinoma 
is a recently described tumor arising in patient 
with and without tuberous sclerosis characterized 
by cells with eosinophilic cytoplasm and varying 
solid and cystic architectural growth (Trpkov 
et al. 2016). 


Eosinophilic Solid and Cystic Renal Cell Carcinoma 95 


Clinical Features Macroscopy 

¢ Incidence Grossly, the tumors are well-delineated, tan 
The tumor is extremely rare, comprising less masses, typically showing solid and macrocystic 
than 1% of all renal carcinomas. architecture. In some cases there is a dominant 

e Age cystic appearance. 


The tumor typically occurs in adults. However 
it has been described in young patients (less 
than 35 years of age). 


e Sex Microscopy 
The majority of tumors that have been reported 
occurred in females. Eosinophilic solid and cystic renal cell 
e Site carcinoma shows solid and micro- and/or 
There is no site predilection. macrocystic architecture. The tumor cells are 
* Treatment characterized by oval nuclei with focally 
Partial or radical nephrectomy is the standard prominent nucleoli, voluminous eosinophilic 
of treatment. cytoplasms with granular cytoplasmic “stip- 
* Outcome pling,” and admixed with histiocytes, commonly 
The clinical behavior is indolent. in clusters Fig. 1. 
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Eosinophilic Solid and Cystic Renal Cell Carcinoma, admixed with clusters of histiocytes (b) and patchy expres- 
Fig. 1 The typical solid growth with macro- and micro- sion of cytokeratin 20 (e) 
cysts (a). The tumor cells show eosinophilic cytoplasm 
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Immunophenotype 


Eosinophilic solid and cystic renal cell carcinoma 
frequently shows positive immunohistochemical 
reactions for PAX8, vimentin, and cytokeratins 
8-18. The expression of cytokeratin 20, even in 
a patchy fashion, is characteristic for this 
neoplasm. 


Molecular Features 


Recently, eosinophilic solid and cystic renal cell 
carcinoma has been demonstrated to harbor 
somatic TSC/ or TSC2 mutations, which appear 
to be the best molecular definition of these tumors 
(Mehra et al. 2018). 


Differential Diagnosis 


The most common differential diagnosis of eosin- 
ophilic solid and cystic renal cell carcinoma 
includes all the eosinophilic tumors occurring in 
the kidney such as oncocytoma, chromophobe 
renal cell carcinoma, succinate dehydrogenase 
(SDH)-deficient renal cell carcinoma, oncocytic 
papillary renal cell carcinoma, epithelioid 
angiomyolipoma, and tubulocystic renal cell car- 
cinoma. The immunohistochemical expression of 
vimentin, cytokeratins 8—18, and in particular 
cytokeratin 20 is extremely useful to reach the 
right diagnosis. 
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Definition 


Malignant epithelial proliferation derived from 
the epididymis epithelium that totally or partially 
differentiates glandular structures. 


Clinical Features 


The most frequent symptoms are that of a rapidly 
growing mass in the epididymis (80% of patients), 
hydrocele (38%), and intrascrotal pain (33%). 
Before making the diagnosis of adenocarcinoma 
of the epididymis, metastasis of prostate, kidney, 
gastrointestinal tract, pancreas, and bile duct 
should be ruled out. The diagnosis is histological. 


e Incidence 
It is an uncommon tumor. Less than 35 cases 
have been reported. 

°. Age 
From 27 to 81 years old (mean 58 years). 

° Sex 
Male. 

e Site 
No predilection on laterality. No bilateral 
cases. 

e Treatment 
The treatment of choice is radical orchiectomy 
with retroperitoneal lymphadenectomy. Nei- 
ther radiotherapy nor chemotherapy are cura- 
tive, although partial remissions with 
chemotherapy have been observed. 


Epididymal Adenocarcinoma 


e Outcome 
Half of patients develop metastases either in 
retroperitoneal and pelvic lymph nodes or in 
organs such as lung, bone, or liver. 


Macroscopy 


The size varies from 0.4 to 9 cm (mean, 3.3 cm). It 
is hard, whitish, or tan-yellow. Frequently invades 
paratesticular structures. 


Microscopy 


The growth pattern is quite varied: tubular, papil- 
lary, tubulopapillary, cystopapillary, or solid (Zou 
et al. 2017). The tumor may present areas of 
necrosis and extension to soft tissues, spermatic 
cord, and testis. The cytoplasms of tumor cells 
vary from eosinophilic to water-clear. Cellular 
pleomorphism is usually present as well as a mod- 
erate number of mitoses. A very important crite- 
rion is the continuity of the tumor epithelium with 
the normal epithelium of the epididymis (Fig. 1). 
Among the histological variants are the clear cell 
papillary cystadenocarcinoma of the epididymis 
(Nozawa et al. 2013), the mucinous adenocarci- 
nomas (Gupta et al. 2015), and the poorly differ- 
entiated adenocarcinomas. 


Epididymal Adenocarcinoma, Fig. 1 Primary epididy- 
mal adenocarcinoma. Intraductal proliferation of epithelial 
cells in continuity with the lining epithelium of the epidid- 
ymal canal arranged in a cribriform pattern 
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immunophenotype 


Tumor cells show immunoexpression for specific 
markers of epithelial cells (cytokeratin AE1/AE3 
and EMA), and markers of Wolffian derivatives 
such as PAX2. It only has a clear utility when 
interpreted in the context of histological findings. 
Cells of clear cell papillary cystadenocarcinoma 
of the epididymis are positive for CK7, PAX2, 
vinculin, vimentin, and carbonic anhydrase IX 
and focally for CD10. And they are negative for 
RCC marker, alpha-methylacyl-CoA racemase, 
and c-KIT. In the mucinous and poorly differenti- 
ated adenocarcinoma CK 7 is negative. 


Differential Diagnosis 


Differential diagnosis includes other primary car- 
cinomas of the epididymis such as basaloid carci- 
noma (Kamal 2005) and undifferentiated small 
cell carcinoma (Chen et al. 2005). The first is 
easy to rule out for its morphology and the second 
for the expression of neuroendocrine markers. But 
fundamentally, given the rarity of adenocarci- 
noma of the epididymis, the tumor must be con- 
sidered as a metastasis of a prostate (Santos-Lopes 
et al. 2017), lung, kidney, gastrointestinal tumors 
or pancreas carcinoma. 
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Synonyms 
Congenital melanocarcinoma; Melanotic 
hamartoma; Melanotic progonoma; Retinal 


anlage tumor 


Definition 


Melanin-containing tumor of infancy character- 
ized by epithelioid cells and small neuroblast- 
like cells in a fibrous stroma. 


Clinical Features 


¢ Incidence 
Melanotic neuroectodermal tumor of infancy is 
uncommon, with less than 500 documented 
cases considering all sites, with only 12 cases 


Epididymal Melanotic Neuroectodermal Tumor 


affecting the epididymis and testis (Soles 
et al. 2018). 

. Age 
In the majority of the cases, the tumor occurs in 
the first year of life, but it may rarely occur up 
to age 8 years (Murayama et al. 1989). 

° Sex 
Male. 

e Site 
Epididymis and paratesticular tissues. 

e Presentation 
Painless fast-growing scrotal mass sometimes 
associated with hydrocele and increased excre- 
tion of urinary Vanillylmandelic Acid. 

* Treatment 
Complete surgical excision is considered cura- 
tive in most cases. Chemotherapy in adjuvant 
and neoadjuvant settings is reserved for inop- 
erable tumors and recurrences. 

* Outcome 
Metastases are very rare and the recurrence rate 
is quite low (15—20% considering all sites of 
onset) and related to incomplete surgery or 
multicentric growth. 

Features that might be related to malignant 
behavior are: predominance of neuroblast-like 
component (Higashi et al. 2016), high mitotic 
and ki-67 rate, CD99 positivity, and onset 
before the first month of life. 


Macroscopy 


Firm white paratesticular mass that appears well 
circumscribed (Calabrese et al. 1995). The cut 
surface may present blue-black areas depending 
on the entity of the pigmentation. 


Microscopy 


Biphasic tumor characterized by a dual cell pop- 
ulation: large epithelioid cells and small 
neuroblast-like cells organized in nests, cords, 
gland-like structures, or pseudo-alveolar spaces. 
These structures are surrounded by a fibrocol- 
lagenous stroma. 


Epididymal Melanotic Neuroectodermal Tumor 
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Epididymal Melanotic 
Neuroectodermal 
Tumor, Fig. 1 Melanotic 
neuroectodermal tumor in 
teratoma: low magnification 
(a), high magnification (b) 


The epithelioid population, which has abun- 
dant eosinophilic cytoplasm, vescicular nuclei, 
prominent nucleoli, and variable melanin pig- 
ment, tends to locate at the periphery of the 
nests/cords; on the contrary, the primitive neuro- 
genic cells can be found most frequently in the 
center. The latter type of cells has scant cytoplasm 
and round hyperchromatic nuclei (Fig. 1). 


Immunophenotype 


The large epithelioid component is positive for 
Vimentin, HMB45, NSE, and citokeratins, while 
the neuroblast-like component is positive for syn- 
aptophysin, NSE, CD56, and variably positive for 
GFAP, EMA, desmin, myogenin, S100 (focally), 
and CD99. 


Molecular Features 


Due to the fact that paratesticular melanotic 
neuroectodermal tumor is infrequent, its molecu- 
lar characterization is currently limited. For exam- 
ple, concerning head and neck localization, one 
report points out a BRAF-V600E mutant case 


(Gomes et al. 2015), while another study identi- 
fied gain of chromosome 7q and LOH of chromo- 
some Ip. 


Differential Diagnosis 


The main differential diagnosis is with other small 
round blue cell tumors of infancy: 


e Ewing Sarcoma: It is composed only of a small 
cell component and lacks the large pigmented 
epithelioid cells. Moreover cells demonstrate 
strong CD99 membranous positivity and PAS 


positivity. 
e Neuroblastoma: It is characterized by promi- 
nent rosette formation and lacks the 


melanogenic component. Furthermore cells 
are cytokeratins and HMB45 negative. 

e Alveolar Rhabdomyosarcoma: It is composed 
of small hyperchromatic cells positive for 
desmin and strongly for myogenin. 

¢ Lymphomas and other lymphoproliferative dis- 
orders: In small biopsies, malignant hematopoi- 
etic cells can resemble neuroblastic cells but the 
immunophenotype is remarkably different. 
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Synonyms 


Clear cell papillary cystadenoma of the epididymis 


Definition 


Papillary cystadenoma of the epididymis is a 
benign epithelial tumor located in the head of 
the epididymis and formed by a 
proliferation of the epithelium inside ecstatic 
efferent ducts. 


Epididymis Cystoadenoma 
Clinical Features 


Most cases are incidental findings in patients with 
von Hippel-Lindau disease (VHL) either in 
autopsy studies, or during a vasectomy. Other 
cases are found in patients who seek consultation 
for infertility (oligozoospermias or obstructive 
azoospermias) or hydrocele (Soria Gondek et al. 
2018). The most frequent symptom is a non- 
painful increase of the testicle. Forty percent of 
cases are bilateral and it is precisely these cases 
which are most frequently associated with VHL 
disease. The diagnosis can be made by ultrasound 
when observing a solid epididymal head with 
small cysts or echogenic foci associated, espe- 
cially in adult patients, with cystic transformation 
of the rete testis. 


e Incidence 
Four percent of epididymal tumors. 

« Age 
Age at presentation varies from 7 to 81 years. 

e Sex 
Male. 

e Site 
Epididymides. No predilection of laterality. 

* Treatment 
A conservative attitude is recommended. 

e Outcome 
The prognosis is excellent. Only isolated cases 
have been reported in which a papillary 
cystadenoma of the epididymis metastasized 
in retroperitoneal lymph nodes as clear cell 
adenocarcinoma in the absence of renal tumor 
or VHL disease and another case in which a 
papillary cystadenoma of the epididymis was 
associated, probably by dedifferentiation, to a 
high-grade carcinoma. 


Macroscopy 


Well-defined lesion located at the head of the 
epididymis, 0.5—8 cm in diameter (mean 2.1 cm) 
of gray or yellow color (Odrzywolski and 
Mukhopadhyay 2010). 


Epididymis Cystoadenoma 


Epididymis 
cystadenoma of the epididymis. Papillary proliferations 
of clear cells inside the efferent ducts. The ducts contain 
an eosinophilic material in their lumen 


Cystoadenoma,_ Fig. 1 Papillary 


Microscopy 


Papillary cystadenoma of the epididymis consists 
of papillary formations that originate in the effer- 
ent epithelium lining of the efferent ducts. These 
papillae can occupy all the lumen or only a part of 
it (Fig. 1). In the last situation, the lumen contains 
an eosinophilic material, colloid-like strongly 
PAS positive. The cells that line the papillae 
show apically located nuclei, a pale cytoplasm 
with subnuclear vacuoles. The tumor does not 
present necrosis or hemorrhage. No mitosis and 
no cellular pleomorphism are observed. Some 
papillary cystadenomas are partially or totally 
solid and show a pseudoinfiltrating pattern (Yang 
et al. 2015). 


immunophenotype 


There are no differences between sporadic forms 
and those associated with VHL disease. The 
tumor cells are positive for cytokeratin 
AE1/AE3, CAMS.2, CK7, CEA, PAX8, HIF- 
alpha, VEGF, alpha SMA, CD34, carbonic 
anhydrase IX and negative for cytokeratin 
20, CD10, renal cell carcinoma antigen, and 
AMACR. 
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Molecular Features 


Papillary cystadenomas of the epididymis, 
whether associated with VHL disease or in many 
sporadic ones, show loss of VHL gene, resulting 
in an overexpression of the angiogenic protein 
“hypoxia-inducible factor” and VEGF that first 
determine structural—anatomical alterations of 
the efferent ducts and then a reactive fibrovascular 
proliferation that determines the formation of 
papillae (Mehta et al. 2008). 


Differential Diagnosis 


Differential diagnosis can be posed with: 
(a) mural papilloma developed in the wall of a 
spermatocele (the cystic formation is unique and 
also contains sperm) (Nistal et al. 2005); 
(b) metastasis of papillary carcinoma of the thy- 
roid (TTF1 positive); (c) metastasis of a renal 
carcinoma, another tumor frequently found in 
the VHL syndrome (renal carcinoma has greater 
pleomorphism, frequent solid areas, absence of 
eosinophilic material in the papillary areas and 
some immunohistochemical peculiarities). Nei- 
ther the morphology nor the immunohistochemis- 
try allow to differentiate papillary cystadenoma of 
the epididymis from clear cell papillary renal cell 
carcinoma. Fortunately, this tumor does not 
metastasize. 
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Synonyms 


Pure epithelioid PEComa of the kidney 


Definition 


Epithelioid angiomyolipoma is a rare variant 
which consists of at least 80% epithelioid cells. 


Clinical Features 


As for classic, epithelioid angiomyolipoma 
has been reported in patients with or without 
tuberous sclerosis, as well as in the TSC2/PKD1 
contiguous gene syndrome. 


e Incidence 
It represents 4.6% of all 
angiomyolipomas. 
°. Age 
The mean age at of diagnosis is 50 years. 
e Sex 
There is no gender predominance. 
e Site 
There is no site predominance. 


resected 


Epithelioid Angiomyolipoma 


* Treatment 
For local tumors, partial or radical nephrec- 
tomy is the treatment of choice. For aggressive 
cases (metastatic or local recurred), it has been 
reported the use of mTOR inhibitors. 

* Outcome 
Epithelioid angiomyolipoma can behave in a 
malignant fashion. The frequency of aggres- 
sive biological behavior (including both local 
recurrence and metastasis) is extremely vari- 
able. Prognostic factors includes the presence 
of TSC, tumor size, carcinoma-like morpho- 
logic pattern, involvement of perinephric fat 
and/or renal vein, and the presence of necrosis. 


Macroscopy 


Epithelioid angiomyolipomas are usually large, 
a gray-tan, white, brown, or hemorrhagic 
appearance with infiltrative growth. Necrosis 
and extrarenal extension may be seen. 


Microscopy 


Tumors can show two different morphological 
patterns: (1) a carcinoma-like appearance charac- 
terized by the presence of large eosinophilic cells 
with prominent nucleoli, sometimes multi- 
nucleated, arranged in cohesive nests, broad alve- 
oli, and sheets separated by thin vascular-rich 
septa. Some of these tumors have 2 or more mito- 
ses/50 high power field (HPF), but the majority 
have no mitoses or at most 1 mitotic figure/50 
HPF; and (2) consists of epithelioid and plump 
spindled cells arranged in diffuse and densely 
packed sheets. The tumor cells are relatively uni- 
form epithelioid cells with clear-to-granular, 
feathery eosinophilic cytoplasm, without promi- 
nent atypia without no mitoses or at most | mitotic 
figure/50 HPF (Fig. 1). 


Immunophenotype 


These tumors express melanocytic markers 
(HMB45, microphthalmia transcription factor, 
Melan-A), cathepsin K, CD68, and smooth 


Epithelioid Hemangioendothelioma 


Epithelioid Angiomyolipoma, Fig. 1 Epithelioid and 
plump spindled cells mixed with multinucleated elements 


muscle markers (smooth muscle actin and muscle- 
specific actin), whereas PAX8, cytokeratins, and 
S100 are negative. 


Molecular Features 


Loss of heterozygosis (LOH) of TSC2 has been 
reported in occasional cases of sporadic epitheli- 
oid angiomyolipoma indicating clonality and 
relationship with classic triphasic neoplasm. 
TFE3 gene rearrangement has been described in 
few cases. 


Differential Diagnosis 


Epithelioid angiomyolipoma should be 
distinguished from high-grade renal cell 
carcinomas and from sarcomas. In this 


setting, the immunohistochemical expression of 
melanocytic markers and cathepsin K can be a 
useful tool. Of note, MiT family translocation 
renal cell carcinoma, especially t(6;11) renal cell 
carcinoma stain for the same marker, however 
epithelioid angiomyolipoma is PAX8 negative 
and CD68 (PG-M1) positive, whereas MiT family 
translocation renal cell carcinoma is PAX8 posi- 
tive and CD68 (PG-M1) negative. 
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Synonyms 
Archaic term for epithelioid hemangioen- 


dothelioma that arises in the lungs; Intravascular 
bronchioloalveolar tumor (IVBAT) 


Definition 


Epithelioid hemangioendothelioma (EHE), first 
described in 1982 by Weiss and Enzinger 
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(1982), is a malignant vascular tumor composed 
of epithelioid endothelial cells arranged in a dis- 
tinctive myxoid stroma. 


Clinical Features 


e Incidence 
EHE is a rare mesenchymal tumor, especially 
in the urogenital tract. 

°. Age 
It usually occurs in young and middle-aged 
adult, even though one pediatric case is 
reported occurring in the bladder (Liu 
et al. 2015). 

e Sex 
The tumor arises in both sexes, without gender 
predilection. 

e Site 
EHE usually occurs in the soft tissues, bone, 
liver, and lungs. Concerning the urogenital 
tract, there are mainly examples described in 
the penis, (Elhosseiny et al. 1986; Wedmid 
et al. 2009; Shin et al. 2010) and sporadic 
reports in the bladder (Bhattacharya and Das 
2017; Liu et al. 2015) and prostate (Iyer 
et al. 2012). 

e Treatment 
The clinical behavior of EHE is variable. In 
general, for low-risk lesions, surgical excision 
is performed with good results and long-term 
outcome. For high-risk lesions, a multimodal 
approach is often chosen, with a combination 
of chemotherapy, interferon alpha 2 beta 
administration, and/or radiotherapy, even 
though data on the benefits of the latter are 
conflicting (Bhattacharya and Das 2017; Liu 
et al. 2015; Iyer et al. 2012; Elhosseiny et al. 
1986; Wedmid et al. 2009; Shin et al. 2010). 

e Outcome 
Genitourinary EHE is very rare and prognostic 
data are not available. However, it is widely 
accepted that urogenital EHE may behave in 
the same way of lesions located in other ana- 
tomical sites. 

In 2008, a study by Deyrup and colleagues 

(2008) assessed that mitotic count and tumoral 


Epithelioid Hemangioendothelioma 


size are significantly related to the prognosis. 
Indeed, cases showing three or more mitosis 
x 50 HPF and size of 3 cm or more were 
considered “high risk” and had a worst survival 
rate compared to patients that did not presented 
those features (low-risk EHE). Regarding met- 
astatic potential, they found that high-risk 
lesions have 32% of metastasis rate, while 
patients with low-risk EHE develop metastasis 
in 15% of cases. 


Macroscopy 


The lesion usually is solitary, although penile 
EHE may present as multifocal disease. Size is 
variable, ranging from 2 to 4 cm in the bladder and 
from <0.5 to 2.5 in the penis (Bhattacharya and 
Das 2017; Liu et al. 2015; Elhosseiny et al. 1986; 
Wedmid et al. 2009; Shin et al. 2010). 


Microscopy 


At low power, the lesion often appears as devel- 
oping from or around a large vessel and expands 
with a centrifugal growth from the lumen of the 
involved vessel into the surrounding soft tissues. 
Epithelioid endothelial cells are more frequently 
arranged in cords, clusters, and sheets than in 
a clear and complex vascular architecture with 
new-formed vessels and channels (Fig. 1). 
The surrounding stroma is fibromyxoid, with 
several degrees of hyalinization, and scattered 
inflammatory cells can be recognized in some 
cases. 

At high power, cells are epithelioid or spindle 
shaped, with abundant eosinophilic cytoplasm 
and vesicular nuclei. The most important hall- 
mark of vascular differentiation is the presence 
of prominent intracytoplasmic vacuoles often 
containing erythrocytes, which are considered a 
first attempt of lumen formation. A small subset 
of EHEs displays clear-cut features of malig- 
nancy, including nuclear atypia, increased 
mitotic count, and the presence of necrosis, so 
that the term malignant epithelioid hemangioen- 
dothelioma has been used. 


Epithelioid Hemangioendothelioma 
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Epithelioid Hemangioendothelioma, Fig. 1 Neoplastic 
epithelioid and spindle endothelial cells are organized in 
cords within a myxohyaline stroma. Lumina containing 
erythrocytes are visible 


Immunophenotype 


EHE is positive for endothelial markers including 
CD31, CD34, FLI, and ERG. In 20-30% of 
cases, patchy and mild to moderate expression of 
cytokeratins can be seen (Liu; Iyer et al. 2012). 
S100, EMA, and desmin are negative. Due to the 
presence of the WWTRI-CAMTA1 translocation, 
86% of EHE stains positive for CAMTA1, and 
among the negative cases, the majority has a 
different translocation (YAP/-TFE3), which leads 
to the alternative positivity for TFE3 (Doyle 
et al. 2016). 


Molecular Features 


In approximately 90% of cases, epithelioid 
hemangioendothelioma shows a t(1;3) transloca- 
tion which results in a fusion of WWTR1 with 
CAMTAI/ gene. A small subset of EHE has a 
YAPI-TFE3 fusion gene. 


Differential Diagnosis 


The differential diagnosis of EHE depends on 
the involved site. 

In the bladder, poorly differentiated 
carcinoma has to be considered, mostly when 
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the origin of EHE from a vessel is not clear. 
Immunohistochemistry can help in differentiating 
these two tumors, as carcinoma stains positive to 
cytokeratins in a stronger and more diffuse pattern 
than EHE (20-30% of cases positive for CKs). 
Another lesion that needs to be separated from 
EHE is angiosarcoma. Angiosarcoma displays 
higher cytological atypia and mitotic count, as 
well as the presence of necrosis and irregular 
sinusoidal vascular channels. Finally, the positiv- 
ity to CAMTAI can help to reach the correct 
diagnosis in complex cases. 

In the prostate, the possibility of a poorly dif- 
ferentiated adenocarcinoma has to be considered. 
Adenocarcinoma consists of epithelioid cells 
often with intracytoplasmic mucinous drops that 
can mimic EHE vacuoles. An expanded panel of 
IHC, which includes not only cytokeratins but 
also p63 and PSA, is useful in these cases. 

In the penis, epithelioid hemangioma, which 
is more common than EHE, has to be considered 
in the differential diagnosis. The main differ- 
ences are that EHE presents a higher level of 
nuclear atypia, a myxohyaline stromal back- 
ground, an infiltrative growth pattern, and it is 
associated more frequently with a venous vessel 
instead of an artery. Moreover, in epithelioid 
hemangioma, a consistent /ymphoplasmacytic 
and eosinophilic infiltrate is present in the back- 
ground, while this is absent or mild in EHE. La 
Peyronie disease and superficial penile vein 
thrombosis can also be entered in the list of 
differential diagnoses, mostly in case of multi- 
focal growth. 


References and Further Reading 


Bhattacharya, S., & Das, I. (2017). A rare case of 
hemangioendothelioma of urinary bladder. Indian 
Journal of Medical and Paediatric Oncology, 38(1), 
65-66. 

Deyrup, A. T., Tighiouart, M., Montag, A. G., & 
Weiss, S. W. (2008). Epithelioid 
hemangioendothelioma of soft tissue: A proposal for 
risk stratification based on 49 cases. The American 
Journal of Surgical Pathology, 32, 924—927. 

Doyle, L. A., Fletcher, C. D., & Hornick, J. L. (2016). 
Nuclear expression of CAMTAI distinguishes 
epithelioid hemangioendothelioma from histologic 


106 


mimics. The American Journal of Surgical Pathology, 
40(1), 94-102. 

Elhosseiny, A. A., Ramaswamy, G., & Healy, R. O. (1986). 
Epithelioid hemangioendothelioma of penis. Urology, 
28(3), 243-245. 

Iyer, A., Thompson, L., & Cooper, K. (2012). Epithelioid 
haemangioendothelioma, mimicking prostatic 
adenocarcinoma. Histopathology, 60(3), 522-524. 

Liu, B., Zhang, C., Zhang, Q., Liu, G., Ma, Z., Qi, J., 
Xin, Q., & Wen, L. (2015). Primary epithelioid 
hemangioendothelioma of the bladder: Case report 
and review of the literature. Urologia Internationalis, 
94(2), 240-243. 

Shin, D. H., Chen, M., & Niemeier, L. A. (2010). 
Primary epithelioid hemangioendothelioma of the 
kidney and penis. The Canadian Journal of Urology, 
17(6), 5480-5482. 

Wedmid, A., Masterson, T. A., Maki, R. G., & 
Russo, P. (2009). A case of high-risk penile epithelioid 
hemangioendothelioma. Nature Reviews. Urology, 
6(4), 223-227. 

Weiss, S. W., & Enzinger, F. M. (1982). Epithelioid 
hemangioendothelioma: A vascular tumor often 
mistaken for a carcinoma. Cancer, 50, 970—981. 


Epithelioid Sarcoma 


Alessandro Franchi 

Department of Translational Research and of 
New Technologies in Medicine and Surgery, 
University of Pisa, Pisa, Italy 


Definition 


Epithelioid sarcoma (ES) is a malignant tumor. 


Clinical Features 


e Incidence 
ES of the genitourinary tract is rare, and liter- 
ature consists mainly of single-case reports. 

°. Age 
ES is a tumor of young adults, but the proximal 
type occurs mainly in older adults (median age 
around 40 years). 

e Sex 
There is a male gender predilection. 


Epithelioid Sarcoma 


e Site 
ES typically originates in the distal extremities, 
but the proximal variant involves also the per- 
ineum and the genital tract, mainly localizing 
in the penis and the scrotum. 

¢ Treatment 
Wide surgical excision is the mainstay of treat- 
ment, but more conservative surgery followed 
by radiotherapy has also been used. 

* Outcome 
ES is an aggressive tumor often with a pro- 
tracted clinical course, characterized by 
repeated local recurrences. Metastases may 
develop after several years and involve primar- 
ily the lungs, but lymph nodes may be involved 
as well. 


Macroscopy 


ES presents as a hard nodule or multiple nodules 
with ill-defined borders and central areas of necro- 
sis and hemorrhage. 


Microscopy 


The tumor is composed of epithelioid cells, or less 
frequently of an admixture of spindle and epithe- 
lioid cells, with abundant eosinophilic cytoplasm 
and nucleus containing vesicular chromatin and 
small nucleoli (Fig. 1). Neoplastic cells form 
aggregates with central necrosis resulting in a 
pseudogranulomatous appearance. In the proxi- 
mal type, neoplastic cells are larger, often with a 
rhabdoid morphology, and organized in solid nod- 
ules, without the granuloma-like appearance of 
the distal variant. 


Immunophenotype 


Tumor cells show consistent diffuse immunoreac- 
tivity for EMA and keratins of different molecular 
weights, but usually not for cytokeratin 5/6. CD34 
is also often positive. Loss of INI1 expression is 
seen in 90-95% of the cases. Muscle markers 
FLI1, CD31, and p63 are negative. 


Ewing Sarcoma 


Epithelioid Sarcoma, Fig. 1 Epithelioid sarcoma. 
Tumor cells have an abundant eosinophilic cytoplasm 
and nucleus with vesicular chromatin and prominent 
nucleoli 


Molecular Features 


The SMARCB/ tumor suppressor gene located at 
22q11 is inactivated in both distal- and proximal- 
type ES, which correlates with the loss of protein 
expression by immunohistochemistry. 


Differential Diagnosis 


ES must be distinguished from squamous cell 
carcinoma, which is positive for cytokeratin 5/6, 
p63 and negative for CD34 and retains the expres- 
sion of INI1. Epithelioid vascular tumors, including 
epithelioid hemangioma, epithelioid hemangioen- 
dothelioma, and epithelioid angiosarcomas, can be 
confused with ES because they are also positive for 
cytokeratins and CD34. However, EMA is nega- 
tive, other endothelial markers (CD31, FLI1, 
ERG) are positive, and INI expression is 
retained. Epithelioid melanoma can be excluded 
based on the positivity for S100 and melanoma 
markers. Epithelioid malignant peripheral nerve 
sheath tumor is positive for S100 protein and 
usually negative for epithelial markers, but loss 
of INI1 expression has been detected in 50% of 
the cases. Proximal-type ES shows considerable 
morphologic and immunohistochemical overlap 
with extrarenal rhabdoid tumor, but the latter 
occurs in infants and young children, and 
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histologically it is composed almost exclusively 
of rhabdoid cells. Moreover, extrarenal rhabdoid 
tumor is negative for CD34. 

Benign granulomatous conditions can also be 
included in the differential diagnosis and can be 
distinguished based on the lack of cytologic atypia 
and the absence of EMA and cytokeratin 
immunoreactivity. 
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Synonyms 


Primitive neuroectodermal tumor (PNET) 


Definition 


Ewing sarcoma (ES) is a high-grade round cell 
translocation-associated sarcoma, showing vary- 
ing degrees of neuroectodermal differentiation. 
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Clinical Features 


e Incidence 
ES only rarely involves the genitourinary tract. 

°. Age 
Genitourinary ES arises in adolescents and 
young adults (Celli and Cai 2016; Teegavarapu 
et al. 2017; Thyavihally et al. 2008). 

e Sex 
There is a predilection for the male gender 
(Celli and Cai 2016; Teegavarapu et al. 2017; 
Thyavihally et al. 2008). 

e Site 
Genitourinary ES arises more frequently in 
the kidney, but some examples have also 
been reported in the prostate, the urinary blad- 
der, the scrotum, and the penis (Colecchia 
et al. 2003; Funahashi et al. 2009; 
Peyromaure et al. 2003; Okada et al. 2011; 
Grimsby and Harrison 2014; Kilicaslan 
et al. 2008). 

e Treatment 
Treatment is usually based on current regi- 
mens used in ES of the bone. Surgical resec- 
tion is the preferred local treatment (Celli and 
Cai 2016; Teegavarapu et al. 2017; 
Thyavihally et al. 2008). Multiagent chemo- 
therapy is part of the standard therapy, both in 
the neoadjuvant and adjuvant settings (Celli 
and Cai 2016; Teegavarapu et al. 2017; 
Thyavihally et al. 2008). Radiotherapy has 
a role in local control (Thyavihally 
et al. 2008). 

e Outcome 
The overall survival is poor. Data from small 
series of ES of the kidney indicate a 15-month 
survival for patients with metastatic disease 
and 60-month survival for patients with local- 
ized disease (Thyavihally et al. 2008). 


Macroscopy 


Grossly ES appears as a solid mass, with a white- 
gray cut surface, often with foci of hemorrhage and 
necrosis. Tumors measure up to 15 cm. Invasion of 
the renal vein can be identified in kidney tumors. 


Ewing Sarcoma 


Ewing Sarcoma, Fig. 1 Conventional appearance of 
Ewing sarcoma, with a uniform population of closely 
packed undifferentiated round cells. Some cells present 
clear cytoplasm due to the presence of glycogen 
accumulation 


Microscopy 


ES consists of a closely packed uniform popula- 
tion of round cells with scant cytoplasm and round 
to oval nuclei containing condensed chromatin 
and small nucleoli (Fig. 1). A second population 
of dark cells, possibly undergoing apoptosis, can 
be interspersed within the main neoplastic popu- 
lation. Glycogen deposits resulting in cytoplasmic 
clearing are often present. Homer-Wright rosettes 
can be seen in ES with a greater degree of neural 
differentiation. Areas of necrosis and brisk mitotic 
activity are usually detected. 


Immunophenotype 


ES is positive for CD99 with a strong diffuse 
membrane staining. However this marker is not 
entirely specific, being expressed in lymphoblas- 
tic lymphoma, synovial sarcoma, desmoplastic 
small round cell tumor, and rhabdomyosarcoma, 
albeit with a weaker and/or focal staining pattern. 
FLI! is also positive in the majority of ES, but its 
specificity is low. The NKX2.2 gene, which is a 
target of the EWSRI1-FLI-1 fusion protein, is pos- 
itive in 95% of ES, but also in some small cell 
carcinomas, synovial sarcomas, mesenchymal 
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chondrosarcomas, and melanomas (Yoshida et al. 
2012). Occasionally, ES may also show positivity 
for S100, NSE synaptophysin, CD56, and 
cytokeratins. 


Molecular Features 


ES presents a recurrent genetic alteration, the t 
(11:22) between the genes EWSRI/ (22q12) and 
FLI-I (11q24). This translocation has been 
detected in 72% of kidney ES (Risi et al. 2013). 
Less frequently, other genes of the ETS 
(erythroblastosis virus-associated transforming 
sequences) family, like ERG, FEV, ETV1, and 
ETV4, have been reported as translocation part- 
ners of EWSR1. 


Differential Diagnosis 


The differential diagnosis of ES is with other 
small round cell malignancies, including lympho- 
mas, alveolar rhabdomyosarcoma, poorly differen- 
tiated synovial sarcoma, desmoplastic small round 
cell tumor, and neuroblastoma. These entities share 
similar morphology and the expression of some 
immunohistochemical markers, including CD99. 

Among hematologic malignancies, lympho- 
blastic lymphoma is a close mimic of ES, being 
also positive for CD99 and FLI1. Thus, the immu- 
nohistochemical panel should also include termi- 
nal deoxynucleotidyl transferase (TdT), as well as 
B- and T-lymphocyte markers. 

Alveolar rhabdomyosarcoma is positive for 
desmin and myogenin and presents the P4X3/ 
PAX7-FOXOIA rearrangements. Poorly differen- 
tiated synovial sarcoma shares positivity for 
CD99 with ES, and it is also at least focally 
positive for EMA and cytokeratins. The best 
way to separate poorly differentiated synovial sar- 
coma from ES is to search for SY7-SSX1//2 trans- 
location. Desmoplastic small round cell tumor 
shows diffuse expression of cytokeratins and 
EMA, is positive for WT1 with antibodies against 
the carboxyl-terminal domain of the WT1 protein, 
and usually does not show the diffuse membrane 
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positivity for CD99 seen in ES. When considering 
the differential diagnosis between ES and 
desmoplastic small round cell tumor, it should be 
remembered that break-apart FISH analysis of 
EWS gene is not diriment between the two. 

In the kidney, an important differential diagno- 
sis of ES is with blastemal-predominant Wilms 
tumor. This is usually negative for CD99 and 
FLI-1 and positive for WT1. However, since the 
specificity of these markers is not absolute, search 
for EWSR1 gene rearrangement is useful. Neuro- 
blastoma occurs in patients younger than 
18 months, which would be exceptional for 
ES. Moreover, neuroblastoma lacks CD99 expres- 
sion and translocations involving the EWSR/ gene. 
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Synonyms 


Paget disease 


Definition 


Paget disease is a form of intraepithelial adeno- 
carcinoma with primary involvement of external 
genitalia epidermis. It is classified as primary or 
secondary. Primary extramammary Paget disease 
can be restricted to the epidermis and derive from 
intraepidermal sweat duct or can be related to an 
underlying sweat gland adenocarcinoma, more 
often with apocrine differentiation. Dermal inva- 
sion can also be observed. Secondary extra- 
mammary Paget disease represents an 
epidermotropic metastasis from an underlying 
visceral malignancy, especially urogenital and 
colorectal carcinoma, and it is far less common. 


Clinical Features 


e Incidence 
Extramammary Paget disease represents 21% 
of primary scrotal cancers in the USA with 
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tendency to increase (3.2% per year). It has 
been observed a higher incidence rate among 
Asian population. Diagnosis increment likely 
represents recognition of disease at an earlier 
stage (Herrel et al. 2015). 

Age 

Paget disease commonly involves adults in 
their sixth to eighth decades. 

Sex 

Males are affected less often than women. 
Site 

Primary extramammary Paget disease mostly 
involves the penis as an extension from scrotal, 
inguinal, and perineal lesion: involvement of 
urethral epithelium may occur in this setting 
(Herrel et al. 2015). However, exclusive penile 
location is a rare circumstance. Secondary 
extramammary Paget disease most frequently 
occurs on the glans, particularly in the peri- 
meatal region, eventually associated with sub- 
sequent extension to contiguous areas. 
Treatment 

For primary extramammary Paget disease, differ- 
ent therapeutic approaches have been suggested 
which include local wide excision, radio- and 
chemotherapy, laser ablation, and topic treatment 
with imiquimod. As a rule, surgical excision is 
the best choice when applicable. However, the 
major concern derives from positive surgical 
margins, which have been indicated as a major 
factor affecting disease-free survival. It has been 
suggested the use of intraoperative frozen section 
analysis as a critical measure of ensuring com- 
plete resection of the diseased tissue (Zhang et al. 
2010). The therapeutic approach in secondary 
extramammary Paget disease depends on the 
underlying visceral neoplasia. 

Outcome 

Disease stage and anatomical data affect the 
outcome. Primary extramammary Paget dis- 
ease confined to the epidermis and adnexal 
structures has a good prognosis if completely 
excised. Dermal invasion is associated with a 
worse prognosis (as a critical factor in devel- 
oping distant metastasis) as well as 
lymphovascular invasion and lymph node 
metastasis. Positive surgical margins and 
multifocal disease are the most relevant risk 
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factors for local recurrence. Thus, long-term 
follow-up is strictly recommended (Zhang 
et al. 2010). Stage of underlying malignancy 
influences outcome in secondary extra- 
mammary Paget disease. 


Macroscopy 


The lesions present as single or multicentric 
erythematous, well-demarcated, itchy plaques 
that may become ulcerated, erosive, scaly, or 
eczematous. Paget disease varies from few mil- 
limeters in size to lesions that can broadly 
involve the entire anogenital area (Herrel et al. 
2015). Rarely hyperpigmented and hypo- 
pigmented forms are observed. Diagnosis is 
often delayed because the presenting symptoms 
are nonspecific and frequently attributable to 
inflammatory diseases, such as lichen sclerosus. 
Moreover, patients often have a history of pro- 
longed treatment (typically with corticosteroids) 
that makes lesion’s clinical presentation even 
more variable. 


Microscopy 


Microscopically, an intraepithelial growth of large 
mostly basally located cells is observed. Paget cells 
show typical cytological alterations: abundant vac- 
uolated or pale cytoplasm (which stains with 
mucicarmine, colloidal iron, and Alcian Blue) and 
large and vesicular nuclei with prominent nucleoli. 
Rarely signet ring cells, multinucleated cells, and 
cells with hyperchromatic nuclei are present. The 
neoplastic cells can contain melanin. Cells can 
grow as single cells, migrate to the superficial 
layers of epidermis (including the cornified layer), 
and may even form intraepithelial glandular struc- 
tures. Paget cells can squeeze adjacent squamous 
cells and flattened basal keratinocytes, surrounding 
neoplastic cells, can be recognized. Mitoses are 
commonly observed. Involvement of adnexal 
structures is a frequent feature (Fig. 1). Epidermis 
is usually acanthotic with hyperkeratosis and para- 
keratosis; however it may be atrophic and ulcer- 
ated. In dermis a mixed inflammatory infiltrate is 
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Extramammary Paget Disease, Fig. 1  Intraepithelial 
neoplastic cells with abundant pale cytoplasm and adnexal 
involvement (hematoxylin and eosin, 20X) 


Extramammary Paget Disease, Fig. 2 Diffuse and 
strong positivity for CK7 (10X) 


often present. When the proliferation is confined 
to the epidermis, extramammary Paget disease is 
indicated as carcinoma in situ. When dermal 
involvement occurs, it becomes invasive 
(invasive extramammary Paget disease). 


Immunophenotype 


Paget cells are usually positive for low-molecular- 
weight cytokeratins, in particular CK7 (Fig. 2), 
CAM 5.2, AE1-AE3, and EMA, and show vari- 
able expression of polyclonal CEA. GCDFP-15 
has been recorded in 50% of cases. GATA-3 has 
also been identified as a sensitive marker. Expres- 
sion of MUC 1 and MUC 5 AC is variably 
reported in primary extramammary Paget disease. 
The majority of cases are also positive for HER2/ 
neu and androgen receptor, while estrogen and 
progesterone receptors are usually negative. 
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Secondary extramammary Paget disease asso- 
ciated with urothelial carcinoma reacts with CK7, 
CK20, GATA-3, uroplakin III, p63, and p40 and is 
negative for GCDFP-15 and CEA (Zhao et al. 
2017). Paget disease secondary to ano- and colo- 
rectal carcinoma usually shows CK20, CEA, and 
CDX2 expression and is more commonly nega- 
tive for CK7. Combined positivity of PSA and 
PSAP suggests a prostatic origin although PSA 
may be expressed by neoplastic cells even in 
primary extramammary Paget disease. 


Molecular Features 


Underlying molecular mechanisms and genetic 
alterations of Paget disease are not well known. 
However a study reports evidence that a subset 
of patients carry germline mutations in mismatch 
repair genes (MMR). Moreover, PIK3CA muta- 
tion and epigenetic alteration DCL1 promoter 
have been demonstrated to occur with higher 
frequency in extramammary Paget disease 
(Kang et al. 2016). 


Differential Diagnosis 


Clinical differential diagnosis includes eczema, 
lichen sclerosus, lichen planus, psoriasis, contact 
dermatitis, and Bowen disease because of varie- 
gated clinical presentations. 

Differential diagnosis between primary and sec- 
ondary extramammary Paget disease is crucial, and 
a correct clinical overview is of key importance. 

The main histological differential diagnoses that 
must be considered are penile intraepithelial neo- 
plasia/squamous cell carcinoma in situ with 
pagetoid pattern, melanoma, pagetoid dyskeratosis, 
clear cell papulosis, benign mucinous metaplasia, 
pagetoid reticulosis, and Merkel cell carcinoma 
(Amin et al. 2014). 

Penile intraepithelial neoplasia may present 
with a pagetoid growth of squamous neoplastic 
cells. Histochemistry and immunohistochemistry 
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may provide an important role in the differential 
diagnosis: mucicarmine stain, CEA, CK20, and 
GCFDP1S5 are usually negative, and CK7 can be 
expressed. On the contrary squamous neoplastic 
cells are strongly positive for p63 which is invari- 
ably negative in Paget disease. 

The pagetoid pattern in melanoma may strik- 
ingly resemble that observed in extramammary 
Paget disease; presence of melanic pigmentation 
must not lead to misinterpretation; immunohisto- 
chemical expression of common melanocytic 
markers (Melan A, HMB45, pS100) is mandatory. 

Pagetoid dyskeratosis is a reactive process and 
is characterized by non-atypical keratinocytes 
showing early keratinization, with large clear 
cytoplasm and perinuclear halo. Cells are negative 
for PAS, mucicarmine, and Alcian Blue. 

Clear cell papulosis is a skin condition mostly 
observed in children; it typically appears as hypo- 
pigmented or depigmented macules or papules 
predominantly on the milk line. Immunohisto- 
chemical analysis shows a consistent positivity 
for AE1-AE3, EMA, and CEA, with variable 
positivity for GCFDP-15. 

Mucinous metaplasia is characterized by the 
presence of benign goblet-like cells in the super- 
ficial layer of squamous epithelium, and it is 
invariably associated with dense inflammatory 
infiltrate in the lamina propria. Pagetoid 
reticulosis is a rare variant of T-cell lymphoma, 
but CD45 and CD3 positivity can easily solve the 
diagnostic dilemma. Finally, Merkel cell carci- 
noma may have a prominent epidermotropic com- 
ponent, but typical “salt and pepper” nuclei 
appearance, dot-like expression of CK20 and 
AE1-AE3, and positivity for neuroendocrine 
markers are often sufficient to lead to the correct 
diagnosis. 
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Synonyms 


Fibrous polyp; Pedunculated polyp; Simple polyp 


Definition 


Fibroepithelial polyp is a benign exophytic tumor- 
like lesion of the urinary tract exhibiting a fibrous 
core lined by urothelium. 


Clinical Features 


e Incidence 
Uncommon lesion of unknown etiology 

°. Age 
It is diagnosed in neonates or children in 
the first 10 years of life, some of which are 
associated with urogenital malformations 
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(Klee et al. 1993; Bolton et al. 1994); it is 
however rarely observed in middle-aged adults 
or in elderly. 

e Sex 
More common in males 

e Site 
In children, fibroepithelial polyps occur in the 
bladder, and it represents the second most com- 
mon mass after botryoid rhabdomyosarcoma 
(Huppmann and Pavel 2011). In the adult age, 
they mainly occur in the renal pelvis, proximal 
ureter, and urethra and less frequently in the 
bladder. In the adult and elderly patients, they 
may clinically simulate a papillary urothelial 
neoplasia. 

* Treatment 
Their main clinical manifestations are hematu- 
ria and obstructive symptoms. Asymptomatic 
cases have been found. 

* Outcome 
Fibroepithelial polyps are benign non- 
neoplastic lesions unrelated to urothelial carci- 
noma. They might represent hamartomatous 
tumorlike lesions. No recurrence following 
resection has been reported (Cheng and 
Bostwick 2014). 


Macroscopy 
Fibroepithelial polyps are exophytic lesions within 


a range of 0.5-1.0 cm. They appear as one or 
multiple fleshy, soft polyps (Kojima et al. 2011). 
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Fibroepithelial Polyp, Fig. 1 Polypoid lesion with his- 
tologic features of fibroepithelial polyp. Hematoxylin- 
eosin stain, 4x 


Microscopy 


Fibroepithelial polyps are usually composed of a 
connective tissue core, which can be edematous, 
myxoid, or entirely xanthomatous, covered by 
normal to reactive urothelium with varying 
degrees of inflammation. Rarely, the covering epi- 
thelium is columnar (Fig. 1). They can be associ- 
ated with cystitis cystica and glandularis. 


Immunophenotype 


Not specific 


Molecular Features 


A recently described case of fibroepithelial polyp 
of the urinary bladder mimicking embryonal 


Fibroepithelial Polyp 


rhabdomyosarcoma showed DICER1 mutations 
(Eckstein et al. 2019). Next-generation sequenc- 
ing done on the polypoid tissue revealed two 
pathogenic mutations in the DICER1 ribonucle- 
ase III (DICERI) gene (c.[5439G > T]; 
p[Glul813Asp] and c[1525C > TI; 
p.[Arg509*]). Truncating DICER1 mutations are 
typically seen in DICER1-related lesions, thus 
supporting a potential pathogenic link with 
fibroepithelial polyps of the bladder. 


Differential Diagnosis 


Fibroepithelial polyps should be differentiated 
from benign and malignant soft tissue neoplasm, 
such as solitary fibrous tumor, inflammatory 
myofibroblastic tumor, hemangioma, or botryoid 
rhabdomyosarcoma (Tsuzuki and Epstein 2005), 
and from urothelial papillary neoplasms. The core 
with loose, edematous stroma with scattered 
blood vessels and the normal-looking covering 
urothelium helps in the differential diagnosis. 
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Definition 


Fournier’s gangrene (FG) is an infectious, rapidly 
progressive necrotizing fasciitis which is consid- 
ered a urological emergency for its life- 
threatening nature. It affects small subcutaneous 
vessels, with vascular thrombosis leading to tissue 
necrosis. It was first described by Baurienne in 
1764 and later named by the parisien 
venereologist Jean Alfred Fournier in 1883 
(Wróblewska et al. 2014; Yılmazlar et al. 2014; 
Voelzke and Hagedorn 2018; Smith et al. 1998) 


Clinical Features 


e Incidence 
Fournier’s gangrene is relatively rare, with an 
overall incidence that ranges from 1.6 to 3.3 / 
100000 males (Wróblewska et al. 2014). 

°. Age 
It is more frequent in the adult population 
(Wroblewska et al. 2014; Yilmazlar et al. 2014; 
Voelzke and Hagedorn 2018; Ureyen et al. 2017; 
Smith et al. 1998), but sporadic cases are reported 
also in children (Wróblewska et al. 2014). 

e Sex 
It occurs more frequently in men than in 
women, with a male-female ratio of 10:1, 
both for the better drainage of the perineal 
area by vaginal secretion and possibly for the 
under-diagnosis of this condition in female 
patients (Wróblewska et al. 2014; Voelzke 
and Hagedorn 2018; Yilmazlar et al. 2014; 
Ureyen et al. 2017; Smith et al. 1998). 
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Site 

Fournier’s gangrene can occur in genital, per- 
ineal, and perianal region. Usually the first site 
of involvement is the scrotum, with a rapid 
spread of the infection to the penis and perineal 
tissues. In the worst cases, the process can 
affect also the anterior abdominal wall and 
infiltrate the soft subcutaneous tissue up to 
the clavicle (Wróblewska et al. 2014; 
Yılmazlar et al. 2014; Voelzke and Hagedorn 
2018; Ureyen et al. 2017; Smith et al. 1998). 
Treatment 

Fournier’s gangrene is still nowadays a uro- 
logical emergency that requires a multi- 
disciplinary approach. The treatment of 
choice is the combination of early surgical 
debridement of the necrotic tissue with a wide 
excision and antibiotic therapy, often based on 
the microbiological analysis of the resected 
material. Other therapies can be used to 
improve the clinical outcome, such as hyper- 
baric oxygen and the topic application of sub- 
stances such as unprocessed honey, sodium 
hypochlorite or lyophilized collagenase 
(Wróblewska et al. 2014; Voelzke and 
Hagedorn 2018; Yilmazlar et al. 2014; Ureyen 
et al. 2017; Smith et al. 1998). 

Outcome 

Despite early and aggressive treatments, the 
mortality of FG remains very high, between 
20% and 45%, white a range of 4-80% 
(Wróblewska et al. 2014; Yılmazlar et al. 
2014). Overall, there are several score systems 
that are used to predict the risk of mortality of 
the patients. The most frequently employed are 
Fournier’s Gangrene Severity Index (FGSI) 
and Uludag Fournier’s Gangrene Severity 
Index (UFGSI). All the score systems are 
based on clinical and laboratory parameters, 
with FGSI evaluating temperature of the 
patient, heart and respiratory rates, serum 
levels of potassium, sodium and venous bicar- 
bonate, creatinine, hematocrit and white blood 
count, while UFGSI integrating these variables 
with the extension of the infection (disease 
confined to urogenital or/and anorectal region, 
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pelvic area, or extended beyond pelvic area) 
and the age of the patient (with 60 years as a cut 
off). Parameters are summed up and the result 
is a number which is related to a significantly 
different outcome, with a cut off of >6 for 
FGSI and >8 for UFGSI (Üreyen et al. 2017). 


Macroscopy 


On gross examination, the subcutaneous tissue 
shows necrotic areas, with presence of purulent 
material, surrounded by edema. As the disease 
spreads, the skin begins to be involved, with the 
presence of redness in early stages, followed by 
swelling and ulceration in late stages 
(Wróblewska et al. 2014; Yılmazlar et al. 2014; 
Voelzke and Hagedorn 2018; Smith et al. 1998). 


Microscopy 


Necrotizing soft tissue infections are categorized 
into four types based on the different microorgan- 
isms responsible for the disease. Type 1 infections 
are the most common, associated with a poly- 
microbial population of bacteria. Type 2 diseases 
are related to monomicrobial agents, mostly 
represented by group A beta-hemolytic Strepto- 
coccus. Type 3 infections are rare, representing 
less than 5% of necrotizing soft tissue infections, 
and are associated to Vibrio species or Gram- 
negative bacteria, while type 4 infections are 
caused by fungal microorganisms (Voelzke and 
Hagedorn 2018). 

Fournier’s gangrene is classified as type 1 nec- 
rotizing fasciitis. Bacteria involved can be enteric 
rods (Escherichia coli, Klebsiella spp., Proteus 
spp.) Gram-positive (staphylococci, streptococci, 
enterococci) and obligate anaerobic bacteria 
(Clostridium spp., Bacteroides spp., 
Fusobacterium spp., Peptococcus spp., 
Peptostreptococcus spp.), which are usually part 
of the normal urogenital and anogenital flora. 
Recently, | community-acquired methicillin- 
resistant S. aureus (CA-MRSA) has emerged as 
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an etiological agent responsible for a severe form 
of the disease related to rapidly progressive course 
and, in some cases, even fulminant sepsis 
(Wroblewska et al. 2014; Voelzke and Hagedorn 
2018). 

The most characteristic feature is the presence 
of obliterative endarteritis, with thrombosis of 
small vessels. 

At higher magnification, acute inflammation 
represented by neutrophils infiltrate is seen, in 
addition to bacterial colonization of the tissue 
and necrosis. The process is confined to the penile 
fascia, with deep erectile tissue usually spared 
(Wróblewska et al. 2014; Yılmazlar et al. 2014; 
Voelzke and Hagedorn 2018; Ureyen et al. 2017; 
Smith et al. 1998). 


immunophenotype 


Immunohistochemistry is not routinely 
performed, as the diagnosis is correctly reached 
with the H&E stain. However, histochemical 
Gram stain can show the extensive bacterial col- 
onization of the tissue. 


Differential Diagnosis 


Even though the correct diagnosis is quite well 
achieved through the clinical and laboratory data 
of the patient, some entities may mimic Fournier’s 
gangrene, and it is mandatory to exclude them for 
a correct management of the patient. 

Usually, imaging can help in making the cor- 
rect diagnosis. Indeed, ultrasonography (US) is 
good to discriminate Fournier’s gangrene from 
inguinoscrotal hernias, as in the former condition 
presence of gas is seen in the scrotal wall, while in 
the latter the gas is present in the bowel wall, far 
from the scrotum. Moreover, US can help distin- 
guish Fournier’s gangrene from cellulitis, for the 
lacking of gas in soft tissue in the latter condition. 

Some lesions can have an infectious origin as 
Fournier’s gangrene, but the microbiological anal- 
ysis can reveal different agents, as in streptococcal 
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necrotizing fasciitis, herpes simplex virus infec- 
tion, gonococcal balanitis, and Corbus disease. 

Some conditions that mimic Fournier’s gan- 
grene have a traumatic origin, such as fracture or 
hematoma of the testicle, or extra-testicular inju- 
ries as hematomas, torsion of the spermatic cord, 
strangulated scrotal hernia, and blood extravasa- 
tion derived from testicular tumors, so the clinical 
history of the patient is very important. 

Finally, gangrene in genital area could be a sign 
of systemic diseases. Indeed, patients with diabe- 
tes have more frequently small vessels obliterative 
disorders, and also patients with IgE-related 
hypersensitivity vasculitis, polyarteritis nodosa, 
and immunovasculitis can develop gangrene in 
this area (Smith et al. 1998). 
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Synonyms 


Carcinoma in situ; Intratubular germ cell 
neoplasia, unclassified; Testicular intraepithelial 
neoplasia 


Definition 


Germ cell neoplasia in situ is the preinvasive 
form of all types of germ cell tumors (GCTs) 
except for pediatric GCTs and spermatocytic 
tumor. GCNIS cells are large cells with clear 
cytoplasm (“gonocyte-like”) because of the 
high glycogen content and large angulated nuclei 
located along the base of the seminiferous 
tubules. GCNIS presumably originates during 
fetal life from gonocytes that do not differentiate 
properly and maintain their original immature 
features. 
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Clinical Features 


Incidence 

The prevalence of these lesions can be roughly 
estimated to account for 0.4—-0.8% of healthy 
men and approximately 1% of the infertile 
male population (the overall worldwide inci- 
dence per 100,000 people is 1.5 cases). The 
frequency in cryptorchid testes of adults is 
2-4%, while in those of children, it is signifi- 
cantly lower (0.5%). The incidence of focal 
GCNIS in parenchyma peripheral to germ cell 
tumor is 51%. In the testis, contralateral to one 
bearing a germ cell tumor the incidence of 
GCNIS is 8.7% (Reuter 2005). The prevalence 
of GCNIS is reported in Table 1. 

Age 

In postpubertal testis, GCNIS probably is pre- 
sent and asymptomatic in the testis more than 
5 years before the occurrence of invasive GCT 
component. 

Site 

In patients with unilateral GCTs in situ, neo- 
plasia is encountered in 4—6% of contralateral 
testes, while in tissue surrounding GCT, it 
appears in more than 90% of cases. In the 
evidence of risk factors, GCNIS is diagnosed 
on biopsy while it is not routinary practice the 
identification in ejaculates (Berney et al. 2016). 
In retroperitoneal “extragonadal” GCTs, 


M. R. Raspollini, A. Lopez-Beltran (eds.), Uropathology, Encyclopedia of Pathology, 
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Germ Cell Neoplasia In Situ, Table 1 Prevalence of 
germ cell neoplasia in situ 


Infertile men 1.0% 
Healthy men 0.4-0.9% 
Intersex 20% 
Cryptorchid testis of adults 2—4% 
Retroperitoneal “extragonadal” GCT 49% 
Patients with germ cell tumor—contralateral | 4—6% 
Testis 


atypical germ cells can be found in the testes of 
about half of all cases, whereas in mediastinal 
GCTs, the testes only rarely show such cells. 

°- Treatment 
European urologists and oncologists advocate 
biopsy of the healthy contralateral testis in 
patients with GCTs. In case such a biopsy 
is positive for GCNIS, the gonad will be 
treated with radiotherapy at a dose of 18-20. 
Chemotherapy is usefulness to treat GCNIS. 

e Outcome 
With an interval of 5-7 years, 90% of GCNIS 
will evolve into overt invasive GCT. 


Macroscopy 


Affected testes appear normal and do not 
show any gross visible alteration unless 
they are atrophic and firm for other reasons (i.e., 
cryptorchidism). Testis size may be normal or 
smaller. 


Microscopy 


Proliferation of basilar malignant germ cell 
with enlarged hyperchromatic nuclei, often 1 to 
2 prominent nucleoli and clear cytoplasm 
characterize GCNIS (Fig. 1). Sertoli cells are 
often displaced luminally. Affected seminiferous 
tubules usually have thick peritubular basement 
membranes and are usually atrophic, decreased 
in diameter. The interstitium may show hyper- 
plasia of the Leydig cells and may be associated 
microlithiasis. The atypical germ cells can grow 
and fill the lumen of the tubules and/or break 
through the lamina propria and invade the 


Germ Cell Neoplasia In Situ 


Germ Cell Neoplasia In Situ, Fig. 1 GCNIS: malignant 
germ cell with hyperchromatic nuclei and clear cytoplasm 
located in the “spermatogonial niche” 


interstitial tissue. Pagetoid spread of GCNIS 
into the rete testis is common, more frequently 
seen in non seminomatous tumors. GCNIS may 
be associated with vascular scar and with micro- 
invasive seminoma. Cytologically, the tumor 
cells are larger than normal spermatogonia, 
have central located nucleus and prominent 
nucleolus, evenly distributed chromatin, abun- 
dant clear cytoplasm due to abundant glycogen 
and prominent cell borders. Mitoses may be 
seen. GCNIS is randomly spread in the seminif- 
erous tubules or equally distributed in certain 
small segments of the organ. 


Immunohistochemistry and Ancillary 
Tests 


The tumor cells are positive with PAS stains 
but disappear after diastase treatment, being mor- 
phologically similar to primordial germ cell/gon- 
ocytes. GCNIS express similar markers and are 
positive for podoplanin (D2-40), OCT *% (Fig. 2), 
PLAP, and germ cell antibodies (CD117, SALL4, 
NANOG) while are negative for cytokeratin, 
alpha-fetoprotein, and CD30. GCNIS cells are 
aneuploid and they do not contain chromosome 
12p alteration, that is, the hallmark of transition of 
GCNIS into overt testicular germ cell tumors 
(Reuter 2005). Interestingly, GCNIS without adja- 
cent invasive testicular germ cell tumors does not 
contain isochromosome 12p in most studies 
(Al-Hussain et al. 2015). 
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Differential Diagnosis 


Normal Spermatogonia or Spermatogenic 
Arrest 

Two types of germ cells can be misinterpreted as 
GCNIS cells because of their morphology: the 
hypertrophic and multinucleated spermatogonia. 
The hypertrophic spermatogonia have large 
hyperchromatic nuclei lacking nucleoli and are 
negative for OCT 3⁄4 and PLAP and positive for 
PCNA and p53, signs of their nonproliferative 
nature (Hawkins et al. 1997). CD117 may be 
weakly positive in normal spermatogonia. 


Spermatocytic Tumor (Intratubular) 

The in situ proliferation of the spermatocytic 
tumor show polymorphic cells in center of semi- 
niferous tubules and no peripheral localization. 


They are negative for germ cell tumor markers 
(OCT 3⁄4, PLAP). 


Embryonal Carcinoma 
Intratubular embryonal carcinoma appears as 


tubules filled with enlarged, cytologically 
high grade pleomorphic cells with frequent 
necrosis immunoreactive for cytokeratins, 


OCT *%, and CD30, while negative for CD117 
(Lau et al. 2007). 
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Synonyms 


Type II germ cell tumor of the testis 


Clinical Features 


* Incidence 
Although testicular cancers are rare, accounting 
for only 1% of all cancers in males, they are the 
most common malignancy among white young 
men between puberty and their 40s in industrial- 
ized countries (Gatta and Trama 2016). Approx- 
imately, 98% of testicular cancers are germ cell 
tumors (GCTs); the remaining 2% are sex cord 
tumors or hematopoietic tumors. In the prepu- 
bertal period testicular tumors of the testis are 
rare with annual incidence estimated for 1-2% of 
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all solid pediatric tumors, with germ cell tumors 
accounting for 71% (yolk sac tumors 49%, tera- 
tomas 13%, seminoma and mixed germ cell 
tumors 9%), while gonadal stromal tumors are 
29% of the prepubertal testicular tumors (Ross 
and Kay 2004). The young average patient age, 
the bell-shaped age distribution, and the 
decreased risk for TGCTs among men born 
in North America and several European 
populations during World War II are consistent 


with tumor initiation during embryonal 
development. 
°. Age 


There are several differences between GCTs 
occurring in children and those of adult from 
the histopathologic, molecular biology, and 
biologic behavior points of view. In prepuber- 
tal age, most are yolk sac tumors or teratomas 
and cryptorchidism does not play an impor- 
tant role as un underlying factor. The peri- 
tumoral parenchyma rarely shows germ cell 
neoplasia in situ (GCNIS), which suggest that 
GCTs in prepubertal boys have a different 
origin from those in adolescent and adults 
(Hawkins et al. 1997). The hypothesis that 
GCNIS cells are derived from primordial 
germ cells/gonocytes that failed to differenti- 
ate into spermatogonia is supported by solid 
evidence. GCTs appearing in pubertal age or 
immediately afterward do not have any mor- 
phologic, immunohistochemical, or cytoge- 
netic differences with respect to adult GCTs. 
A major change to the structure of the WHO 
classification system for testicular germ cell 
tumors (Moch et al. 2016) is the division into 
two main groups: those occurring in prepu- 
bertal patients considered not to be derived 
from GCNIS and tumors derived from 
GCNIS (Table 1). The concept for this subdi- 
vision was initially put forth because the 
GCNIS-derived tumors are much more com- 
mon and typically occur in postpubertal men 
from 18 to 45 years of age. The histotypes 
include seminoma, embryonal carcinoma, 
yolk sac tumor, trophoblastic tumors, tera- 
toma, mixed germ cell tumor, and regressed 
germ cell tumor (Table 1). Because yolk sac 
tumor and teratoma may either develop from 
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Germ Cell Tumors, Table 1 WHO classification of germ 
cell tumors of the testis 


Germ cell tumors derived from germ cell neoplasia in 
situ (GCNIS) 

Non-invasive germ cell neoplasia 

Germ cell neoplasia in situ 

Specific forms of intratubular germ cell neoplasia 
Tumors of one histological type (pure tumours) 
Seminoma 

Seminoma with syncytiotrophoblast cells 
Non-seminomatous germ cell tumors 

Embryonal carcinoma 

Yolk sac tumor, postpubertal-type 

Trophoblastic tumors 

Choriocarcinoma 

Non-choriocarcinomatous 

Trophoblastic tumors 

Placental site trophoblastic tumor 

Epitheliod trophoblastic tumour 

Cystic trophoblastic tumour 

Teratoma, postpubertal-type 

Teratoma with somatic-type malignancies 


Non-seminomatous germ cell tumors of more than one 
histological type 

Mixed germ cell tumrs 

Germ cell tumors of unknown type 

Regressed germ cell tumors 

Germ cell tumors unrelated to germ cell neoplasia in situ 
Spermatocytic tumor 

Teratoma, prepubertal type 

Dermoid cyst 

Epidermoid cyst 

Well-differentiated neuroendocrine tumor (monodermal 
teratoma) 

Mixed teratoma and yolk sac tumor, prepubertal-type 
Yolk sac tumor, prepubertal-type 


GCNIS or not be derived from GCNIS, the 
WHO recommended that the GCNIS-derived 
variants be further designated as post- 
pubertal type for the marked predominance 
in this age group. Similarly, the non-GCNIS- 
related counterparts are designated prepuber- 
tal type. The GCNIS-derived tumors have 
marked tendency to occur in heavily industri- 
alized well-developed countries occurring in 
testes with dysgenetic changes, with occur- 
rence of amplification of a segment of the 
short arm of chromosome 12 (Skakkebaek 
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et al. 2003). The exact mechanisms of 12p 
gain in GCTs are unclear, but the ubiquitous 
gain of 12-p derived sequences implies a sig- 
nificant role for some genes on 12p, such as 
CCNND2, KRAS, TNFRSF1A, GLUT3, REA, 
NANOG, DPPA3, and GDF3, in the develop- 
ment, pluripotency maintenance, and/or pro- 
gression of the germinal tumors. GCTs 
exhibit high aneuploidy and a markedly low 
rate of somatic mutation with only three genes 
(KIT, KRAS, and NRAS) achieving signifi- 
cance. A unifying link to many of these asso- 
ciations is the notion that testicular germ cell 
tumors originate in maldeveloped testis with 
impaired Sertoli cell function. Seminoma and 
embryonal carcinoma (ECA) show character- 
istics of the primordial germ cells (PGCs) and 
embryonic stem cells (ESCs), respectively. 
Different histological subtypes have distinc- 
tive molecular markers. POU class 5 homeo- 
box 1 (POU 5F1 also known as OCT3/4) is 
positive in GCNIS, seminoma, and ECA but 
not in any choriocarcinoma, teratoma, or yolk 
sac tumor. CD 30 expression helps patholo- 
gists to identify sites of ECA in the tumors. 
Glypican 3 is a more sensitive marker for yolk 
sac tumor than o-fetoprotein, SALL 4 is a 
sensitive marker but not specific for differen- 
tiating an histotype among the others (Cao 
et al. 2009). Undescended testis, or cryptor- 
chidism, is the most recognized risk for tes- 
ticular cancer; other factors clearly associated 
with the risk of testicular cancer are reported 
in Table 2. 
e Treatment and Outcome 

In metastatic TGCTs, despite high cure 
rates because of its particular sensitivity to 
chemotherapy, teratomas are mostly resistant 
and surgical resection is required to remove 
metastases after chemotherapy. The emerging 
importance of chemoresistant tumors and the 
side effect of therapy on other organs offer 
insight into the long-term risk of GCTs 
survivorship (Kvammen et al. 2016). The 
serum tumor markers are used in the diagno- 
sis, staging, risk stratification, and survival in 
GCTs. The most common are «-fetoprotein 
(AFP) and human chorionic gonadotropin 
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Germ Cell Tumors, Table 2 Causes of germ cell tumors 
and the relative risk 


Causes of germ cell tumors Relative risk 


Cryptorchidism 2-17-fold 
Contralateral GCT 25-fold 
Familial GCT 3.8-7.6-fold 
Male infertility 1.6—10-fold 
Gonadal dysgenesis Gonadal 
dysgenesis 
Testicular atrophy 2.7-12.7-fold 
Surgery (trauma) Low risk 
Occupational exposure 1.1-14.7-fold 
Mother >30 years old Low risk 
Mother breast cancer Low risk 
Birth weight <2.5 kg 1—13.5-fold 
High socioeconomic status, Probably no 
microlithiasis, infectious diseases risk 


(hCG). Novel serum biomarkers are consid- 
ered miRNAs (microRNA), short non-coding 
RNAs that show a sensitivity and 
specificity of 90% for the diagnosis of malig- 
nant GCTs using miR-37la-3p. Other 
miRNA as miR-372-3p, miR-373-3p have 
been tested and could be increased in recur- 
rence of GCTs (Spiekermann et al. 2015). 
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Synonyms 


Pediatric dermatofibrosarcoma protuberans 


Definition 


Giant cell fibroblastoma is a rare variant of 
dermatofibrosarcoma protuberans that affects 
mainly children in the first decade of life. 


Clinical Features 


e Incidence 
Only few cases have been reported in the male 
external genitalia. 

°. Age 
It mainly occurs in children but may also affect 
adults. 

° Sex 
It involves more frequently male subjects. 

e Site 
Giant cell fibroblastoma may arise in the penis 
and the scrotum. 

e Treatment 
Treatment is surgical. 

e Outcome 
It is a locally aggressive tumor with tendency 
to local recurrence. Transformation in fibrosar- 
coma is exceptional. 


Giant Cell Fibroblastoma 


Macroscopy 


Grossly, giant cell fibroblastoma appears as a firm 
yellow or gray plaque-like or nodular lesion with 
rubbery consistency. 


Microscopy 


Giant cell fibroblastoma involves the dermis and 
the subcutis, and consists of a proliferation of 
wavy spindle cells set within a stroma that varies 
from myxoid to collagenous to sclerotic. The 
tumor shows infiltrative margins with invasion 
of subcutaneous fat similar to dermatofibro- 
sarcoma protuberans. Mononucleated and multi- 
nucleated giant cells with hyperchromatic and 
angulated nuclei are characteristic. Another dis- 
tinctive feature, which however is not present in 
all cases, is the presence of irregularly branching 
pseudovascular spaces which are lined by spindle 
and multinucleated cells (Fig. 1). Cellular areas 
resembling dermatofibrosarcoma protuberans are 
occasionally seen. 


immunophenotype 


Tumor cells are typically positive for CD34, while 
S100, actin, desmin, and EMA are negative. 


Molecular Features 


In analogy with dermatofibrosarcoma pro- 
tuberans, giant cell fibroblastoma presents a recur- 
rent translocation t(17;22) (q22;q13) which 
involves the PDGFB and COLIA] genes. 


Differential Diagnosis 


The main differential diagnosis is with benign 
fibrous histiocytoma, which however does not 
show the uniform cellular appearance of giant 
cell fibroblastoma, and is CD34 negative. The 
presence of pseudovascular spaces may be the 
source of confusion with vascular tumors, but 
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fibroblastoma. A characteristic feature is the presence of 
pseudovascular spaces lined by giant cells with hyper- 
chromatic nucleus. Similar cells are scattered throughout 
the tumor 


immunohistochemical positivity for endothelial 
markers other than CD34 is helpful. 
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Synonyms 


Glomangioma; Glomangiomyoma 
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Definition 


Glomus tumor is a rare mesenchymal lesion, first 
described by Paul Masson in 1924, derived from 
modified myoid cells of glomus body, an arterio- 
venous anastomosis of the dermis involved in 
thermoregulation and skin circulation. Glomus 
tumor refers to a spectrum of lesions that com- 
prises solid benign glomus tumor, glomangioma, 
and glomangiomyoma on the basis of the propor- 
tion of the various components of the lesions, 
glomus cells, vascular structures, and smooth 
muscle cells. Usually the lesion is benign, even 
though glomus tumor with uncertain potential of 
malignancy and malignant glomus tumor are 
described (1% of all glomus tumors). The major- 
ity of the cases of glomus tumor are solitary and 
sporadic, while 10% are multiple and associate 
to mutation of glomulin gene (chromosome 
1p21—22) or to neurofibromatosis (Dagur et al. 
2016; Palmisano et al. 2018; Khalafalla et al. 
2017; He et al. 2016; Szumilo et al. 2011). 


Clinical Features 


* Incidence 
Glomus tumor represents less than 2% of soft 
tissue tumors, and they are exceedingly rare in 
the urogenital tract. 

« Age 
Most cases arise in adult population, even 
though they can be found in children, mostly 
in cases of multiple glomangiomas (Dagur 
et al. 2016; Palmisano et al. 2018; Khalafalla 
et al. 2017; He et al. 2016; Szumilo et al. 2011). 

e Sex 
The tumor arises in both sexes, with prevalence 
toward male for solitary lesions and female in 
case of multiple glomus tumors (Dagur 
et al. 2016). 

e Site 
Among the urogenital system, the majority of 
cases of glomus tumor arise in the penis, while 
rare cases are reported in the bladder, urethra 
and periurethral soft tissues, and scrotum 
(Dagur et al. 2016; Palmisano et al. 2018; 
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Khalafalla et al. 2017; He et al. 2016; Szumilo 
et al. 2011). 

¢ Treatment 
Benign glomus tumors are treated by 
complete surgical excision, while malignant 
glomus tumors are treated with a multi- 
disciplinary approach, associating resection to 
adjuvant treatments such as chemotherapy 
(Dagur et al. 2016; Palmisano et al. 2018; 
Khalafalla et al. 2017; He et al. 2016; Szumilo 
et al. 2011). For lesions with uncertain malig- 
nant potential, a strict follow-up is necessary 
after surgical excision, for the risk of recur- 


rence and for the lack of sufficient 
prognostic data. 
e Outcome 


Glomus tumor has a good prognosis when 
completely excised. Up to 10% of patients 
can have a recurrence, mostly following inad- 
equate excision or in case of rare histological 
variants with infiltrative growth pattern (Dagur 
2015). Prognostic data on glomus tumor with 
uncertain malignant potential are not sufficient 
to evaluate the outcome, while patients with 
malignant glomus tumor develop metastases in 
38% of the cases (Folpe et al. 2001). 


Macroscopy 


The lesion is usually small (less than 1 cm) and 
appears as red-blue nodule. The consistency is 
firm, and it is well circumscribed (Dagur et al. 
2016; Palmisano et al. 2018; Khalafalla et al. 
2017; He et al. 2016; Szumilo et al. 2011). 


Microscopy 


Glomus tumor is composed of different amounts 
of vessels, smooth muscles, and glomus cells. 
Classic benign glomus tumor appears as a well 
circumscribed but not encapsulated lesion. The 
neoplastic cells in some areas are arranged around 
thin and dilated vessels while in other areas form 
nests and organoid structures (Fig. 1). The sur- 
rounding stroma is myxoid or hyaline. At the 
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Glomus Tumor, Fig. 1 Glomus tumor consists of a uni- 
form population of round to oval cells arranged in nests 


periphery the tumor is surrounded by a rim 
of collagen that contains nerves and vessels, 
even if few tumoral nests can be found outside 
of this “capsule.” 

At high power, capillary-sized vessels 
surrounded by collars of glomus cells are seen, 
in a stromal background that can be hyalinized or 
myxoid. Cells have rounded nucleus and 
amphophilic or eosinophilic cytoplasm. With 
PAS stain a reticular matrix material is present 
between the cells. 

Few variants of glomus tumor are described, 
including glomangioma, glomangiomyoma, and 
glomangiomatosis, but in the urogenital tract, 
only a case with features compatible with 
glomangioma has been described (Szumilo et al. 
2011). Glomangioma is a less-circumscribed 
lesion than classical glomus tumor and consists 
of a predominantly vascular growth made of gap- 
ing vein, with scattered glomus cells in their walls. 
It is usually associated to mutation of the 
glomulin gene. 

Some glomus tumors can display a range of 
atypical features, both architectural and cytologi- 
cal, so the current classification includes glomus 
tumor with uncertain malignant potential, 
symplastic glomus tumor, and malignant glomus 
tumor. 

Malignant features include the presence of 
marked atypia associated with a high mitotic 
count (>5/50 mitoses HPF) or the presence of 


Glomus Tumor 


atypical mitotic figures. The malignant areas can 
also display distinctive architectural features, with 
spindle or fusiform cells arranged in short fasci- 
cles. If the lesion does not fulfill the malignant 
criteria and only presents marked atypia 
(degenerative cytological changes), it is called 
symplastic glomus tumor, while lesions superfi- 
cially located and with high mitotic activity or 
deeply located and/or with larger dimensions 
(>2 cm) are designated “glomus tumor with 
uncertain malignant potential.” 


immunophenotype 


Glomus tumor is usually positive for smooth mus- 
cle markers, as vimentin and actin. Desmin stains 
variably and caldesmon can be positive. Cells are 
negative for cytokeratins, p63, and endothelial 
and neuroendocrine markers (Dagur et al. 2016; 
Palmisano et al. 2018; Khalafalla et al. 2017; He 
et al. 2016; Szumilo et al. 2011). 


Molecular Features 


Most benign and malignant glomus tumors show 
a MIR 143- NOTCH fusion. In case of multiple 
glomus tumors, especially in young patients, both 
mutation of NF gene and truncation of 1p21—22 
have to be studied (Dagur et al. 2016; He 
et al. 2016). 


Differential Diagnosis 


Glomus tumor is usually easily diagnosed for 
its distinctive clinical and histological features. 
However, in the urogenital tract, it can mimic 
other lesions. 

In the bladder the differential diagnosis includes 
sarcomatoid urothelial carcinoma, solitary fibrous 
tumor, leiomyoma, myopericytoma, and neuroen- 
docrine neoplasms. Immunohistochemistry is often 
helpful, as glomus tumor lacks expression of epi- 
thelial and urothelial markers (p63), which are 
positive in urothelial carcinoma. Glomus tumor 
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stains positive to actin and negative to CD34, 
while solitary fibrous tumor has opposite immuno- 
histochemical features. Carcinoids are similar to 
glomus tumor for their organoid pattern of growth 
and monomorphic cells but are excluded because 
of the positivity for neuroendocrine markers. 
Leiomyoma and myopericitoma have similarities 
to glomus tumor, but glomus tumor has thinner 
vessels than leiomyoma and lacks the multilayered 
concentric proliferation of spindle cells with myoid 
features of myopericitoma. Moreover, both the 
mimickers show strong and diffuse positivity to 
desmin and caldesmon, which are variably 
expressed in glomus tumor (Palmisano et al. 2018). 

Other lesions that have similarities with glo- 
mus tumor are dermal nevus that is positive for 
melanocytic markers; angiomyolipoma, which 
is positive for HMB-45; and hidradenoma 
that shows positivity for cytokeratins, CEA, 
and EMA. 
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Synonyms 


Gonadoblastoma; Mixed germ cell; Sex cord; 
Stromal tumor 


Definition 


Neoplasm resembling normal developing gonad 
(hence the name) composed of germ cell type and 
sex cord cells similar to immature granulosa 
cells. 


Clinical Features 


e Incidence 
Very rare neoplasia. 

°. Age 
1st—2nd decade of life. 

e Sex 
Male individuals. 

e Site 
Descended or undescended testis. 

* Etiology 
It frequently occurs in patients with DSD 
(Disorders of Sex Development) such as 
Turner Syndrome, Swyer Syndrome, and 
Complete Androgen Insensitivity Syndrome. 


Gonadoblastoma 


All these disorders have in common a mutation 
in one or multiple genes implicated in normal 
development of gonads, such as WT1, SOX9, 
SF1, DHH, ARX, and TSPY. These mutations 
lead to altered maturation of both sex cord 
cells component and germ cells component: 
the former resemble granulosa cells instead 
of normal Sertoli cells while the latter are 


prone to neoplastic transformation 
toward GCNIS-like cells (Ulbright and Young 
2014). 


°- Treatment 
Surgical excision of the tumor and orchiec- 
tomy is required. Timing of surgery (before 
or after puberty) depends on the underlying 
DSD. 

e Outcome 
There is a significant risk of progression 
towards Germ Cell Tumors (seminoma/ 
dysgerminoma in 80% of cases and non- 
seminomas in the remaining cases) but the 
prognosis is excellent if tumor is removed 
before the progression. 


Macroscopy 


It presents as a firm grey/yellowish mass; it fre- 
quently displays many calcifications so that the 
cut surface appears granular and gritty. In some 
cases, it is located near an invasive germ cell 
tumor which appears as a solid tan yellow lobu- 
lated lesion (Scully 1970). 


Microscopy 


Multiple round nests on low power examination; 
within the nests, deposits of eosinophilic material 
frequently calcified can be found. Sometimes the 
calcification process is so prominent that the cel- 
lular component of the lesion tends to regress 
leaving only large coalescent calcifications 
(so called “burn-out” gonadoblastoma”). The 
nests are interspersed in a spindle cells gonadal 


Gonadoblastoma 


Gonadoblastoma, Fig. 1 Gonadoblastoma: germ cells 
associated with sex cord cells and hyaline basement mem- 
brane deposits 


stroma containing Leydig-like cells lacking 
Reinke crystals. At high power examination, the 
germ cells component displays variable appear- 
ance: some cells appear as spermatogonium-like 
cells, with scant cytoplasm, finely granular chro- 
matin, and inconspicuous nucleoli, while 
others resemble GCNIS cells, which have more 
abundant pale/clear cytoplasm, polygonal 
angulated nuclei, and prominent multiple nucleoli 
(Fig. 1). 

Frequently, the residual non-involved paren- 
chyma contains undifferentiated gonadal tissue 
that consists of germ cells and sex cord cells 
organized in loose clusters or cords and embed- 
ded in gonadal stroma. This undifferentiated tis- 


sue is considered to be the precursor 
lesion of gonadoblastoma (Kersemaekers 
et al. 2006). 

immunophenotype 


The germ cell component is OCT3/4, PLAP, 
VASA, KIT, NANOG, and CD117 positive 
whereas sex cord cells express WT-1, alpha- 
inhibin, calretinina, and sometimes Kit-ligand 
(Kao et al. 2014). Furthermore, the latter compo- 
nent expresses FOXL2, like granulosa cells, and 
SOX9, like Sertoli cells. 
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Molecular Features 


Gonadoblastoma shares some genetic characteris- 
tics with GCNIS and germinomas: over- 
expression of 12p chromosome and sometimes 
tetraploidization. 


Differential Diagnosis 


Gonadoblastoma may be mistaken for Sertoli cell 
nodules that have been colonized by GCNIS 
(Ye and Ulbright 2012). However in Sertoli cell 
nodules, GCNIS cells are only focally distributed 
within the nodules, the surrounding stroma is 
not of nonspecific gonadal type and finally 
the accompanying Sertoli cells are strongly posi- 
tive for SOX9 and negative for FOXL2. Further- 
more, this lesion does not occur in patients 
with DSD. 

Another neoplasia that may be confused with 
gonadoblastoma and undifferentiated gonadal tis- 
sue is seminoma/dysgerminoma. Patients are 
older and their gonads do not display dysgenetic 
features. Moreover, the sex cord component can- 
not be found within the lesion. 
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Synonyms 


Granular cells myoblastoma (obsolete) 


Definition 


Granular cell tumor (GCT) is a benign 
neuroectodermal tumor composed by large polyg- 
onal cells with abundant granular cytoplasm 
(Gurzu et al. 2015). The lesion is usually benign, 
even though rare malignant cases are reported 
(Richmond et al. 2016; Fanburg-Smith et al. 1998). 


Clinical Features 


e Incidence 
Granular cell tumor is quite rare in the male 
genitourinary tract. Indeed, 17 cases are 
reported in the bladder and < 20 cases in male 
genitalia (Bedir et al. 2017; Pu et al. 2015). 

°. Age 
The lesion can occur at all ages (bladder 
14-70 years, external male genitalia 6—89) 
(Cheville and Folpe 2016; Richmond et al. 
2016; Pu et al. 2015). 

e Sex 
In the bladder, it occurs in both males and 
females, while in the external genitalia occurs 
only in males (Cheville and Folpe 2016; Bedir 
etal. 2017; Pu etal. 2015; Richmond et al. 2016). 

e Site 
The tumor can occur in the bladder, urethra, 
external genital tract (penis and scrotum), and 
occasionally in the prostate (Cheville and 
Folpe 2016; Bedir et al. 2017; Pu et al. 2015; 
Richmond et al. 2016). 


Granular Cell Tumor, Genitourinary Tract 


* Treatment 
Conservative surgical excision with clear sur- 
gical margins is the treatment of choice, with a 
very low risk of recurrences (2-8%) (Bedir 
et al. 2017; Gurzu et al. 2015). 

e Outcome 
The lesion is benign, even if rare malignant 
cases are reported (Cheville and Folpe 2016; 
Richmond et al. 2016). 


Macroscopy 


The lesion is usually small (0.6-2.5 cm), but 
sometimes it can be larger, especially in the blad- 
der (Cheville and Folpe 2016). On gross exami- 
nation, the lesion is soft, with ill-defined borders 
and yellow or white-cream color (Bedir et al. 
2017; Pu et al. 2015). 


Microscopy 


At low power, GCT is composed of cohesive 
groups of large cells arranged in lobules separated 
by fibrous septa. At higher magnification, cells 
display polygonal shape, with small, uniform- 
sized round nuclei with small nucleolus, abundant 
granular cytoplasm with occasional larger drop- 
lets and well-defined cytoplasmic borders (Fig. 1). 
Mitotic activity is usually low (1%). Malignant 
cases show necrosis, spindling, vesicular nuclei 


Granular 


Cell Tumor, Genitourinary Tract, 
Fig. 1 Neoplastic cells present small, uniform-sized 
round nuclei, abundant eosinophilic granular cytoplasm, 
and well-defined cytoplasmic borders 


Granulosa Cell Tumor 


with large nucleoli, increased mitotic activity (>2 
mitoses/10 high-power fields at 200 x magnifica- 
tion), high nuclear to cytoplasmic (N:C) ratio, and 
pleomorphism (Cheville and Folpe 2016; Bedir 
et al. 2017; Pu et al. 2015; Richmond et al. 2016; 
Gurzu et al. 2015; Fanburg-Smith et al. 1998). 


immunophenotype 


The lesion is typically positive for protein S100, 
NSE, EMA, CD56, and inhibin in most of the 
cases, while positivity of other markers, such as 
vimentin, synaptofisin, calretinin, and laminin, is 
very variable (Gurzu et al. 2015). In the atypical 
cases, loss of inhibin and CD56 and gain of c-KIT 
and RET kinase expression are found (Gurzu et al. 
2015). Cytokeratins, vascular markers, desmin, 
SMA, calretinin, maspin, and GFAP are usually 
negative (Bedir et al. 2017; Pu et al. 2015; Gurzu 
et al. 2015). 


Differential Diagnosis 


The differential diagnosis includes other lesions that 
display granular cytoplasm. Other lesions that have 
to be differentiated from GCT are malakoplakia, 
carcinomas, leiomyoma, leiomyosarcoma, derma- 
tofibroma, dermatofibrosarcoma protuberans, 
malignant schwannoma (MPNST), angiosarcoma, 
and melanoma (Bedir et al. 2017; Gurzu et al. 
2015; Fanburg-Smith et al. 1998). 

The malignant counterpart of this entity differs 
from GCT for many features, including the pres- 
ence of necrosis, pleomorphism, high mitotic 
activity, spindle-shaped tumor cells, vesicular 
nuclei with large nucleoli, and high nuclear to 
cytoplasmic ratio (Bedir et al. 2017; Gurzu et al. 
2015). One study established that if the lesion 
shows three or more criteria of malignancy, it is 
classified as histologically malignant, while those 
that meet one or two criteria are classified as 
atypical (Fanburg-Smith et al. 1998). 

Immunohistochemistry is very useful to distin- 
guish this lesion from carcinomas, as well as from 
melanoma and sarcomas. A difficult differential 
diagnosis is between malignant GCT and 
MPNST. Important features that may differentiate 
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GCT from MPNST are the absence of origin from 
nerve and diffuse S100 positivity of GCT 
(Fanburg-Smith et al. 1998). 
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Definition 


Granulosa cell tumors of the testis are macro- 
and microscopically equal to those arising in the 
ovaries. Because of the different morphologies, 
two types are distinguished: an adult and a 
juvenile type. 
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Adult Type Granulosa Cell Tumor 


Clinical Features 

Adult type granulosa cell tumor is a rare testicular 
tumor with only 46 cases reported in a recent 
review (Schubert et al. 2014). Almost all the 
ages are affected (median 45 years; range, 
12-83 years). The tumors metastasize even 
7 years after presentation in more than 10% of 
the cases. 


Macroscopy 

The cut surface has a lobulated appearance, 
firm consistency, and varies from yellow to 
beige. The tumor diameter ranges from 0.7 to 
13 cm. 


Microscopy 

Many microscopic patterns have been recog- 
nized including trabecular, insular, gyriform, 
macrofollicular, and microfollicular patterns. 
The cells have scant cytoplasm, and the nuclei 
are grooved with coffee-bean appearance 
(Fig. 1) and sometimes are present Call-Exner 
bodies. 


Immunohistochemistry 

Immunoreactivities for vimentin, smooth muscle 
actin, CD99, B-catenin, FOXL2, and inhibin 
(Fig. 2) are reported in different percentage, 
while few cases show cytokeratins (Cornejo and 
Young 2014). 


Differential Diagnosis 

Sex cord stromal tumor, unclassified type: 
These tumors exhibit short, wavy to round, spin- 
dle cells with nuclear grooves or long 
straight spindle cells with abundant cytoplasm 
and blunt-ended nuclei showing smooth 
muscle actin and S-100 protein immun- 
oreactivity. The cases reported to date are 
benign. Main differential features are the pres- 
ence of a micro and macrofollicular pattern and 
the presence of FOXL2 protein expression, the 
immunohistochemical marker of granulosa cell 
tumor. 


Granulosa Cell Tumor 


Granulosa Cell Tumor, Fig. 1 Adult granulosa cell type 
tumor forms nests and cords of cells with scant cytoplasm 
and typical grooved, coffee bean-like nuclei 


Granulosa Cell Tumor, Fig. 2 The tumor cells are 
inhibin-positive (40x) 


Juvenile Type Granulosa Cell Tumor 
(JGCTs) 


Clinical Features 

Juvenile granulosa cell tumor is a rare neoplasm 
with a wide morphologic spectrum that also 
occurs rarely in undescended testes and 
dysgenetic gonads. Testicular JGCTs most fre- 
quently occur in the first 6 months of life and 
rarely arise in boys older than 1 year old; only 
four in the larger series recently published (Kao 
et al. 2015) have occurred beyond 1 year. 


Macroscopy 
Given the age of the patients, JGCTs are mostly 
small and do not exceed a diameter of 2 cm. The 


Granulosa Cell Tumor 


cut surface is yellow while the diameter ranges 
from 0.8 to 5 cm in size. Sometimes hemorrhage 
secondary to a torsion or trauma is reported. 


Microscopy 

Microscopic examination of juvenile granulosa 
cell tumor typically shows a lobular growth, punc- 
tuated by variably-sized and shaped follicles 
containing material that is basophilic or eosino- 
philic (Fig. 3). The solid and reticular patterns 
may pose diagnostic challenges but the lobular 
appearance and follicular differentiation are char- 
acteristic. In non-follicular areas, the tumor cells 
typically grew diffusely, but occasionally have a 
corded arrangement or reticular appearance. The 
stroma is either fibrous or fibromyxoid; hemor- 
rhage associated with hemosiderin-laiden macro- 
phages focally seen. The tumor cells are mostly 
small to medium sized with round to oval nuclei 
containing inconspicuous nucleoli and moderate 
to abundant, but occasionally scant, pale to lightly 
eosinophilic, sometimes vacuolated, cytoplasm; 
nuclear grooves are infrequent. Mitoses are fre- 
quent and apoptosis prominent. Intratubular 
tumor is frequently seen in 43% with entrapped 
seminiferous tubules. 


Immunohistochemistry 

Immunohistochemical stains may aid in its dis- 
tinction from other tumors of young males, par- 
ticularly yolk sac tumor, a neoplasm that peaks 
at a somewhat later age. Inhibin, calretinin, WT1, 


Granulosa Cell Tumor, Fig. 3 Juvenile type granulosa 
cell tumor. Spindle to round-shaped cells with non- 
grooved nuclei, moderate amount of pale cytoplasm in a 
tumor with a prominent solid pattern 
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FOXL2, SF-1, and SOX9 are typically positive 
(Kao et al. 2015; Kalfa et al. 2008). 


Differential Diagnosis 

In the differential with YST, the age is helpful 
as most boys with JGCT are less than 6 months 
old. One pitfall is that the typical serum AFP 
elevation seen in cases of YST is occasionally 
seen in patients with JGCT; however, the levels 
are almost invariably lower. JGCTs more often 
exhibit a solid and cystic appearance, whereas 
the prepubertal YST usually lacks conspicuous 
cystic areas, but frequently the gross appearance 
is indistinguishable. On microscopic examination, 
the overt follicular differentiation of most JGCTs 
is very helpful. Follicles are not a feature of YSTs 
although rarely cysts in the polyvesicular vitelline 
variant may simulate follicles. True follicles are 
diagnostic of JGCT. When follicles are inconspic- 
uous or absent in a JGCT, the differential with 
YST may arise when the former has foci that have 
a lace-like arrangement in a myxoid stroma 
resembling the reticular pattern. Potential confu- 
sion between JGCT and YST is compounded by 
the presence of solid foci in each of them. Despite 
the overlap just noted in individual tumors, careful 
evaluation of well-sampled neoplasms will show 
one or more features indicative of the correct 
diagnosis whether it be typical follicles of JGCT 
or Schiller-Duval bodies in yolk sac tumor. Brisk 
mitotic activity can be observed in both and is not 
a helpful differential feature (Kao et al. 2015). 
Less problematic is the differential diagnosis 
with Sertoli cell tumors or other sex cord stromal 
tumors. The immunohistochemical stains are 
helpful in more challenging cases and a correct 
diagnosis address to the correct follow-up: the 
benign clinical course of all cases of juvenile 
granulosa cell tumor, despite often frequent 
mitotic activity, supports testis sparing surgery 
when technically feasible. 
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Synonyms 
Capillary hemangioblastoma; Extraneural 
hemangioblastoma 


Definition 


Hemangioblastoma is a benign tumor of uncertain 
histogenesis that consists of a proliferation of 
capillaries accompanied by lipid-containing stro- 
mal cells. It occurs sporadically or in association 
with von Hippel-Lindau disease in approximately 
25% of the cases. It arises in the central nervous 
system in the majority of the cases, but it has been 
described in several extraneural sites, including 
the kidney and the bladder. 


Clinical Features 


e Incidence 
Hemangioblastoma of the kidney is a rare 
occurrence, with approximately 15 cases 
reported. 
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« Age 
Patients are mainly young adults. 

e Sex 
Hemangioblastoma of the kidney affects both 
male and female patients. 

e Site 
Urogenital hemangioblastomas arise mainly in 
the kidney. Exceptional cases have been 
reported in the bladder. 

¢ Treatment 
Surgery is the treatment of choice, and it is 
often performed with the clinical suspicion of 
malignancy. 

e Outcome 
Hemangioblastoma is a benign tumor that does 
not recur after complete excision. 


Macroscopy 


Grossly, hemangioblastoma appears as well 
circumscribed but unencapsulated nodule ranging 
in size from 2 to 5 cm. 


Microscopy 


Histologically, hemangioblastoma presents a rich 
arborizing capillary network and sheets of 
medium to large size oval or polygonal cells, 
often with microvacuolated cytoplasm (Fig. 1). 
These cells may present mild to marked nuclear 
atypia. 
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Hemangioblastoma, Fig. 1 Hemangioblastoma show- 
ing a stromal compartment with microvacuolated tumor 
cells and an arborizing vascular network 


immunophenotype 


S-100 protein, vimentin, NSE, and alpha-inhibin 
are expressed in the stromal cells, while endothe- 
lial cells are positive for CD34. PAX8 and CD10 
may also be positive in renal hemangioblastomas. 
Cytokeratins, EMA, HMB45, smooth muscle 
actin, CD117, GFAP, chromogranin, and syn- 
aptophysin are negative. Brachyury, a positive 
marker in central nervous system hemangio- 
blastomas, is negative in extraneural cases. 


Molecular Features 


VHL gene alterations have been found not only in 
the von Hippel Lindau-associated extraneural 
hemangioblastomas but also in sporadic cases. 
However, the few renal cases tested so far have 
been negative for VHL gene alterations. 


Differential Diagnosis 


Due to the presence of a prominent vasculature 
and neoplastic cells with atypical nuclei, 
renal hemangioblastoma can be mistaken for 
several renal neoplasms, including renal cell 
carcinoma and epithelioid angiomyolipoma, as 
well as with adrenal cortical carcinoma and 
pheochromocytoma. 


Hemangioma 
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Definition 


Hemangioma is a benign vascular tumor. 


Clinical Features 


* Incidence 
Hemangioma of the urogenital tract is rare and 
reports consist mainly of single cases or small 
series. However, hemangiomas were detected 
in 8.8% of kidneys removed for end-stage renal 
disease. 

°. Age 
It occurs at all ages, including infants. The 
median is in the sixth decade. 


Hemangioma 


e Sex 
Hemangiomas of the kidney and the bladder 
occur more frequently in males. 

e Site 
Urogenital hemangiomas arise more fre- 
quently in the kidney and the bladder. 

e Treatment 
Surgery is the primary treatment. Embolization 
of the lesion may be considered to reduce the 
bleeding. 

e Outcome 
Hemangioma is a benign tumor that does not 
recur after complete excision. 


Macroscopy 


Grossly, hemangiomas appear as hemorrhagic 
lesions ranging in size from 0.5 to 9 cm. 


Microscopy 


Histologically, hemangiomas consist of a well- 
demarcated but unencapsulated proliferation 
of variably sized blood vessels, lined by 
flattened endothelial cells with very scant 
intervening stroma. A lobular architecture is 
only rarely detected. Capillary and cavernous 
hemangiomas can be recognized based on 
the caliber of the proliferating vessels (Fig. 1). 
Anastomosing hemangioma is a peculiar variant 
of capillary hemangioma that typically arises in 
the kidney, which is characterized by a growth of 
sinusoidal anastomosing vessels lined by flattened 
endothelial cells with scattered hobnail elements. 
Vascular thrombi are almost invariably present. 
Foci of extramedullary hematopoiesis are fre- 
quently detected. Artero-venous hemangioma 
consists of an admixture of thin and thick-walled 
vessels and veins of various caliber. 


Immunophenotype 


Endothelial cells of hemangiomas are positive for 
CD34, CD31, ERG, FLI1, and Factor VIII-related 
antigen. 
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Hemangioma, Fig. 1 Cavernous hemangioma of the 
bladder mucosa. Ectatic vascular channels lined by incon- 
spicuous endothelium occupy the mucosa. (Courtesy of 
Dr. Maria Rosaria Raspollini) 


Molecular Features 


Recurrent GNAQ mutations have been detected in 
anastomosing hemangioma. 


Differential Diagnosis 


Anastomosing hemangioma may be difficult to sep- 
arate from angiosarcoma. The key distinguishing 
features of anastomosing hemangioma are the small 
size, the overall lobulated architecture, and an asso- 
ciation with medium-sized vessels. In addition, the 
endothelial lining consists of cytologically bland 
cells with no multilayering, atypical mitotic figures 
and necrosis. 
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Synonyms 


Hematolymphoid tumors; Lymphoid neoplasms; 
Lymphoid tumors 


Definition 
Malignant tumors of lymphoid origin involving 


the urinary tract or male genital organs as a pri- 
mary or secondary disease 


Hematopoietic Neoplasms 


Clinical Features 


e Incidence 
Lymphomas and plasmacytomas of the urinary 
tract and male genital organs are uncommon 
findings comprising less than 1% of the tumors 
affecting these organs. In the majority of the 
cases, they are usually a part of metastatic 
spread of systemic disease. They represent 
less than 5% of all primary extranodal lympho- 
mas; few case series and isolated case reports 
have been described (Schniederjan and 
Osunkoya 2009). In the testis, lymphoma rep- 
resents the most common neoplasia in the men 
older than 50 years, it can also occur in young 
patients, and its incidence is increased in HIV- 
positive patients (Buzelin et al. 1994). 
Concerning plasmacytomas, few cases of 
pure testicular forms have been reported in 
literature, all cases affecting old patients 
(Ferry et al. 1997). In urinary tract organs, the 
involvement by acute myeloid leukemia may 
occur in very rare cases. 

°. Age 
The mean patient age is 60 years (range 
5-80 years). 

° Sex 
Among renal, bladder, and ureter hemato- 
lymphoid neoplasms, a male predominance 
has been reported (1.6:1) (Schniederjan and 
Osunkoya 2009). Bladder lymphoma is more 
common in women (Kempton et al. 1997). 
Among genital organs, testis is more involved 
than ovary by lymphoma. 

e Site 
All the urinary tract and male genital organs 
may be involved by lymphoid neoplasms; 
however, lymphoma arising in the testis repre- 
sents 5% of testicular tumors, 1-2% of all 
lymphomas, and 4% of extranodal lymphoma 
(Darby and Hancock 2005). 

* Treatment 
The applied chemotherapy and/or radiotherapy 
is related to the type of organ involvement 
(primary lymphoid neoplasm localized in uri- 
nary tract/male genital organ, lymphoid neo- 
plasm presenting in urinary tract/male genital 
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organ as the first sign of systemic disease, 
recurrent/secondary lymphoid neoplasm in a 
patient with an history of lymphoma) and to 
the type of lymphoid neoplasm. 

e Outcome 
It is related to the type of hematolymphoid 
neoplasm and stage of disease at diagnosis. 


Macroscopy 


Grossly, the tumors may appear as solitary mass or 
multiple, tan, golden-tan, or gray nodules. In the 
testis, hematopoietic neoplasms are monolateral 
in 85—90% of the cases, and in 50% of the cases, 
the disease is confined to the testis or it only 
involves adjacent structures (Al-Abbadi 
et al. 2007). 


Microscopy 


The majority of lymphomas involving the kidney 
are high-grade, with diffuse large B-cell lym- 
phoma as the most common; but virtually all sub- 
types can be seen. In the kidney, different types of 
low-grade lymphoma have been also reported. 
Histology includes a solid, diffuse interstitial lym- 
phoid infiltrate usually sparing glomeruli. 

Primary testicular lymphomas in older men are 
mainly diffuse large B-cell lymphomas (90% of 
the cases); it is composed of sheets of large atyp- 
ical lymphoid cells of variable morphology 
(noncleaved, cleaved, multilobated, or 
immunoblastic). There are other subtypes of 
B-cell lymphomas, such as the follicular, the man- 
tle cell, and the Burkitt-type lymphomas, and 
more rarely the T-cell lymphoma. In lymphatic 
malignances, seminiferous tubules are generally 
invaded by tumor cells, but they may be also 
preserved; and the finding of diffuse sclerosis is 
a common feature. 

In the prostate, upper urinary tract, and blad- 
der, mostly diffuse large B-cell lymphomas have 
been reported; however, other types of primary 
and secondary lymphomas have also been 
described. 
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Plasmacytoma is a proliferation of malignant 
plasma cells; it is like plasma cell myeloma. The 
uncommon cases described in urinary tract and 
male genital organs are morphologically indistin- 
guishable from plasmacytomas of other organs. 
Plasmacytomas of the testis are characterized by 
atypical plasma cells with diffuse or intertubular 
pattern (Fig. 1). 


Immunophenotype 


The immunophenotype of hematolymphoid neo- 
plasms in the urinary tract and male genital organs 
is the same as for the neoplasms described in the 
lymph nodes. 


Molecular Features 


Molecular features are the same as for the neo- 
plasms described in the lymph nodes. 


Differential Diagnosis 


In old patients, a testicular mass in the absence of 
a specific serum marker elevation clinically sup- 
ports hematolymphoid malignancies. Grossly, in 
contrast to seminoma and spermatocytic tumor, 
lymphomas and plasmacytomas infiltrate epidid- 
ymis and/or spermatic cord in about half of the 
cases. Difficulties in diagnosis may be due to poor 
specimen fixation that causes artifacts and diffi- 
culties in diagnosis of spermatocytic tumor which 
is one of the most misdiagnosed tumors. The 
differential diagnosis of seminoma with exclusive 
intertubular growth may be difficult because lym- 
phoma or plasmacytoma cells spread with 
intertubular growth within the interstitium of the 
testis (Henley et al. 2004). However, the presence 
of cytoplasmic glycogen in the tumor cells and the 
presence of germ cell neoplasia in situ which are 
absent in lymphomas help the diagnosis. In lym- 
phoma in addition, fibrous septa rich in lympho- 
cytes are absent. In addition to the clinical and 
morphological features, the different aspects 
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Hematopoietic 
Neoplasms, 

Fig. 1 Atrophic 
seminiferous tubules at the 
periphery of the 
plasmacytoma, without 
presence of germ cell 
neoplasia in situ, H&E 
stain, 10x (a). CD138- 
positive stain in tumor cells 
(b). Plasma cells diffusely 
invading the testis between 
seminiferous tubules, H&E 
stain, 20x (c) 


between seminomas and lymphoproliferative dis- 
eases have been highlighted by immunohisto- 
chemical analysis that allows us to make 
differential diagnosis despite similar morphology. 
The use of an immunohistochemical panel of 
markers comprehensive of CDI117, PLAP, 
OCT3/4, CD45, CD20, CD3, and CD138 may 
particularly be helpful in differentiating testicular 
lymphoma or plasmacytoma from seminoma and 
its variants. 

In the bladder, kidney, and other urinary tract 
organs, the diagnosis of primary or secondary 
malignant lymphoma should rule out the pres- 
ence of lymphoepithelioma-like carcinoma, 
poorly differentiated carcinoma with lymphoid 
stroma and granulomatous inflammations. The 


Hematopoietic Neoplasms 


presence of malignant epithelial cells, which 
is confirmed by positive cytokeratin 
immunostaining, confirms the epithelial pheno- 
type, and the presence of the polyclonal lympho- 
cytic infiltrate allows a correct diagnosis. In 
addition, the presence of discohesive growth of 
cells with morphologic appearance resembling 
plasma cells with eccentric nuclei extending in 
the bladder wall and often in the perivesical 
adipose tissue may be confounding. This variant 
of urothelial carcinoma, the plasmacytoid type, 
represents a significant diagnostic problem, 
mainly if it constitutes the exclusive pattern in a 
biopsy. The confirmation of the epithelial phe- 
notype is helpful for the diagnosis and to avoid 
wrong diagnosis of plasmacytoma. 


Hereditary Leiomyomatosis and Renal Cell Carcinoma-Associated Renal Cell Carcinoma 
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Definition 


A high-grade carcinoma with variable architec- 
tural pattern in the same tumor, often with 
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prominent nucleoli and perinucleolar clearing 
and demonstrating germline mutations in the 
gene encoding fumarate hydratase (FH). 


Clinical Features 


Patients may present with cutaneous and/or uter- 
ine leiomyomas (Reed’s syndrome) (Patel et al. 
2017). Cases with somatic and not germline muta- 
tion in FH gene has been reported. 


* Incidence 
It is a rare tumor, comprising <1% of all 
resected tumors. 

« Age 
The mean age is around 40 years. 

° Sex 
No sex predilection has been noted. 

e Site 
There is no site predilection. 

e Treatment 
Radical nephrectomy. 

e Outcome 
The prognosis of patients with hereditary 
leiomyomatosis and renal cell carcinoma- 
associated renal cell carcinoma is poor with 
tendency to early widespread dissemination. 


Macroscopy 


Unlike most hereditary renal cell carcinomas 
involving the kidneys, hereditary leiomyomatosis 
and renal cell carcinoma-associated renal cell car- 
cinoma may present as a single unilateral mass. 
They may show solid and cystic appearance in 
variable proportion. 


Microscopy 


A variety of morphologic patterns including pap- 
illary, tubular, tubulocystic, solid, and mixed have 
been described (Fig. 1). The characteristic nuclear 
features (large nuclei with prominent eosinophilic 
nucleoli) may only be present focally in the large 
eosinophilic cells of the tumor (Smith et al. 2016; 
Muller et al. 2018). 
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Hereditary Leiomyomatosis and Renal Cell Carcinoma-Associated Renal Cell Carcinoma 


Hereditary Leiomyomatosis and Renal Cell Carcinoma-Associated Renal Cell Carcinoma, Fig. 1 A papillary 
architecture of the tumor (a) and loss of FH by immunohistochemistry with internal control (b) 


immunophenotype 


Loss of FH and overexpression of modified cys- 
teine (2SC) are diagnostic. 


Molecular Features 


Germline mutations in FH have been found in 
99% of the families. 


Differential Diagnosis 


High-grade papillary renal cell carcinoma, 
tubulocystic renal cell carcinoma, collecting duct 
renal cell carcinoma, and medullary renal cell 
carcinoma should be ruled out. For the differential 
diagnosis between hereditary leiomyomatosis and 
renal cell carcinoma-associated renal cell carci- 
noma and collecting duct renal cell carcinoma 
and medullary renal cell carcinoma, an immuno- 
histochemical panel including PAX8, S100A1, 
INII, Oct3/4, and FH antibodies can be 


extremely useful (Ohe et al. 2018). A distinctive, 
low-grade oncocytic fumarate hydratase-deficient 
renal cell carcinoma, morphologically reminis- 
cent of succinate dehydrogenase-deficient renal 
cell carcinoma, has been reported (Smith et al. 
2017). 


References and Further Reading 


Muller, M., Guillaud-Bataille, M., Salleron, J., et al. 
(2018). Pattern multiplicity and fumarate hydratase 
(FH)/S-(2-succino)-cysteine (2SC) staining but not 
eosinophilic nucleoli with perinucleolar halos differen- 
tiate hereditary leiomyomatosis and renal cell 
carcinoma-associated renal cell carcinomas from kid- 
ney tumors without FH gene alteration. Modern 
Pathology, 31, 974-983. 

Ohe, C., Smith, S. C., Sirohi, D., et al. (2018). Reappraisal 
of morphologic differences between renal medullary 
carcinoma, collecting duct carcinoma, and fumarate 
hydratase-deficient renal cell carcinoma. The American 
Journal of Surgical Pathology, 42, 279-292. 

Patel, V. M., Handler, M. Z., Schwartz, R. A., & Lambert, 
W. C. (2017). Hereditary leiomyomatosis and renal cell 
cancer syndrome: An update and review. Journal of the 
American Academy of Dermatology, 77, 149-158. 


High-Grade Prostatic Intraepithelial Neoplasia 


Smith, S. C., Trpkov, K., Chen, Y. B., et al. (2016). 


Tubulocystic carcinoma of the kidney with poorly differ- 
entiated foci: A frequent morphologic pattern of fumarate 
hydratase-deficient renal cell carcinoma. The American 


Journal of Surgical Pathology, 40, 1457-1472. 
Smith, S. C., 


Sirohi, D., Ohe, C., et al. (2017). 
A distinctive, low-grade oncocytic fumarate 
hydratase-deficient renal cell carcinoma, morphologi- 
cally reminiscent of succinate dehydrogenase-deficient 
renal cell carcinoma. Histopathology, 71, 42—52. 


High-Grade Prostatic 
Intraepithelial Neoplasia 


Alessia Cimadamore', Maria Rosaria Raspollini* 
and Rodolfo Montironi' 

‘Institute of Pathological Anatomy and 
Histopathology, Polytechnic University of the 
Marche Region (Ancona), United Hospitals 
Ancona, Ancona, Italy 

"Histopathology and Molecular Diagnostics, 
University Hospital Careggi, Florence, Italy 


Synonyms 


Intraductal dysplasia of the prostate (obsolete) 


Definition 


High-grade prostatic intraepithelial neoplasia 
(HGPIN) is a neoplastic proliferation of secretory 
cells within preexisting ducts and acini, with cyto- 
logical changes resembling those seen in cancer. 
HGPIN is the most likely precursor of prostatic 
adenocarcinoma, according to virtually all avail- 
able evidence. 


Clinical Features 


Incidence 

The mean incidence of HGPIN in prostatic 
needle biopsies is about 5%. 

Age 

Patients aged 50-60 years. 

Sex 

Male. 
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Site 

The most commonly location is in the periph- 
eral zone of the prostate. 

Treatment 

Treatment is not indicated. Prophylactic RP or 
radiation is not an acceptable treatment. 
Patients with isolated HGPIN in needle biopsy 
may be considered for enrolment into clinical 
trials with chemoprevention agents. Men with 
a single core positive for HGPIN do not require 
routine repeat biopsy. In multifocal HGPIN, 
follow-up monitoring could include serum 
and urine tests or imaging. 

Outcome 

The risk of cancer detection following HGPIN 
on biopsy is 20-30%, not significantly higher 
than that following a benign biopsy (De Marzo 
et al. 2016; Epstein and Herawi 2006; Herawi 
et al. 2006). 


Macroscopy 


HGPIN is not identified macroscopically. 


Microscopy 


Histological characteristics at low magnification: 


The epithelial lining of the ducts and acini is 
darker than that of the surrounding normal 
ducts and acini. 

It is thicker. 

There may be a complex intraluminal pattern 
of growth. 

characteristics at 


Histological high 


magnification: 


Varying degrees of nuclear stratification and 
enlargement 

Hyperchromasia 

Nucleolar prominence 


The morphologic spectrum of the cell changes 


can be subdivided into: 


Low-grade PIN (PIN 1). 
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Intraepithelial 


High-Grade Prostatic Neoplasia, 


Fig. 1 HGPIN 


e High-grade PIN (PIN 2 and 3): The cells 
resemble those of a microacinar adenocarci- 
noma with Gleason pattern 3. 


There are four architectural patterns (flat, 
tufted, micropapillary, and cribriform). Unusual 
variants include HGPIN with signet ring-like fea- 
tures, with mucin cell metaplasia, with mucinous 
features, with foamy features, with inverted 
nuclei, with Paneth-like neuroendocrine differen- 
tiation, with squamous differentiation, and with 
small cells (not a neuroendocrine lesion) 
(Bostwick et al. 1993; Moch et al. 2016) (Fig. 1). 


immunophenotype 

The basal cell markers p63 and 34BE12 show a 
fragmented basal cell layer. Immunostaining for 
AMACR is positive as in adenocarcinoma. 
Molecular Features 

HGPIN shares similar genetic alterations with 
cancer including ERG protein expression and 
PTEN loss. PIN is epigenetically similar to cancer 
(Montironi et al. 2011; Zhou 2018). 


Differential Diagnosis 


The differential diagnosis is with: 


Hydrocele Testis 


Benign mimickers: Central zone histology, clear 
cell cribriform histology, and basal cell hyperplasia. 

Malignant mimickers: Intraductal carcinoma, 
ductal adenocarcinoma, PIN-like ductal adenocar- 
cinoma, and cribriform acinar adenocarcinoma 
(Moch et al. 2016; Zhou 2018). 
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Synonyms 


Acquired hydrocele 


Hydrocele Testis 
Definition 


Accumulation of serous fluid between the visceral 
and parietal layers of the tunica vaginalis 
(Goldblum et al. 2017). 


Clinical Features 


e Incidence 
Fairly common: Together with spermatocele, it 
affects about 1% of adult male individuals. 

e Age and sex 
Males of any age. Congenital hydroceles result 
from persistent communication between the 
tunica vaginalis and the peritoneal cavity. 
This communication is naturally obliterated 
usually before the age of 2 years. 

e Site and presentation 
Hydrocele presents as painless scrotal swelling 
and a feeling of heaviness. 

e Treatment 
In most cases, it disappears on its own. If it 
does not, surgery may be required. 

e Outcome 
This condition has a benign progress; however, 
patients need a follow up because hydrocele 
might recur. Most cases are related to infec- 
tions and form over time; however, in case of 
rapid formation of Hydrocele, a neoplasia 
should be excluded. 


Macroscopy 


Inflated scrotum with serous fluid. In rare cases, the 
testis may become adherent to the parietal tunica 
vaginalis, a fact that may clinically mimic a neo- 
plasm. Organizing hemorrhage in a hydrocele may 
be an additional mimicker of neoplasm, clinically. 


Microscopy 


Microscopic examination of the hydrocele sac 
shows features related to a chronic reactive pro- 
cess, including variable chronic inflammation and 
fibrosis. Mesothelial hyperplasia may also be pre- 
sent, a fact that may occasionally require differ- 
ential diagnosis with mesothelioma (Fig. 1). 


147 


Hydrocele Testis, Fig. 1 Reactive mesothelial hyperpla- 
sia of the tunica vaginalis 


Immunophenotype 


Reactive benign mesothelial cells react with 
calretinin (nuclear and cytoplasmic), BAP1, and 
MOC31, while in mesothelioma, cells react with 
calretinin (nuclear and cytoplasmic) and D2-40, 
and are negative with BAP1 and MOC31. 


Differential Diagnosis 


Hydroceles need to be distinguished from solid 
neoplastic testicular masses, in particular, those 
with a rapid onset. The cystic or solid nature of 
the lesion can be easily identified clinically by 
transillumination. 

A rare lesion that may present with enlarging 
hydrocele is mesothelioma of tunica vaginalis 
(Chekol and Sun 2012); on ultrasounds, it displays 
thickening of tunica vaginalis and small papillary 
projections. A careful microscopic examination and 
the appropriated immunohistochemical work-up 
allow the correct diagnosis. Spermatocele should 
also be ruled out, if this is the case, the cyst develops 
in the epididymis and contains spermatozoa and 
proteinaceous fluid. 
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Definition 


Idiopathic granulomatous epididymitis (IGE) 
refers to a lesion of the epididymis requiring a 
period of >6 weeks for the duration of symptoms, 
while others accept a period of 3 months, with 
no identifiable etiology (Cek et al. 2017). 


Clinical Features 


e Incidence 
Idiopathic granulomatous epididymitis is rare. 


°. Age 
It affects the adult male usually 
40-59 years old. 

e Sex 
Male. 
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e Site 
Typically unilateral swelling and tenderness of 
epididymis, usually beginning in the tail 
and spreading to involve the whole of the 
epididymis. 

e Treatment 
Some patients who were only medically treated 
for granulomatous orchitis have recovered, but 
orchidectomy in cases without a preoperatory 
diagnosis is the treatment of choice (Morozumi 
et al. 2018). 

e Outcome 
Patients with a 6 weeks or longer history 
of discomfort or pain in the epididymis may 
experience testicular pain generally without 
any signs of infection; induration involving 
the spermatic cord could be another symptom. 


Macroscopy 


A mass with small white yellow nodules occurs 
without necrotic areas. It occurs generally as solid 
and unilateral nodular enlargement of the testis. 


Microscopy 
Granulomatous lesions display predominantly 


histiocytic infiltrates and typically involve tubular 
walls. IGE typically lacks necrotizing granuloma- 
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Granulomatous 


Idiopathic 
Fig. 1 Idiopathic granulomatous epididymitis. Presence 
of giant cells and plasma cell infiltrate, lack of necrosis, 
or well-formed granulomas 


Epididymitis, 


tous inflammation with palisading histocytes and 
Langhans giant cells observed in tuberculous epi- 
didymitis. Giant cells and plasma cells, lympho- 
cytes, and neutrophils are frequently present 


(Fig. 1). 


Differential Diagnosis 


Ischemic granulomatous epididymitis at early 
stage presents necrosis affecting both the effer- 
ent ductules and the intertubular connective 
tissue. As the lesion progresses, efferent duct- 
ules are full of cholesterol crystals and giant 
cells with epididymal fibrosis at final stages 
(Nistal et al. 1997). Infectious nontubercular 
epididymitis is generally associated with bru- 
cella and blastomycosis: epididymal tubules 
have necrotic walls, and there is histiocytic 
infiltrate associated with squamous metaplasia. 
Other infective agents are fungal organisms and 
Gram-negative bacteria. 
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Synonyms 


Prostatic infarction 


Definition 


Coagulative necrosis of the prostate gland tissue 
from a lack of blood supply (Milord et al. 2000). 


Clinical Features 


* Incidence 
Rare on biopsy: 0.7% 
« Age 
Men averaged 71 years of age (range, 
57-84 years). 
e Sex 
Men. 
e Site 
Transition zone of the prostate. 
°- Treatment 
No treatment unless with acute urinary 
retention. 
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e Outcome 
None. It might be followed by acute urinary 
retention. It may result in sudden rises in 
serum PSA. 


Macroscopy 


Whitish or yellowish soft areas in the transition 
zone associated with benign prostatic hyperplasia. 
The pattern is not specific for infarction. 


Microscopy 


Coagulative necrosis surrounded by immature 
squamous cell metaplasia of the surrounding 
ducts and acini. The epithelium shows regenera- 
tive atypia. Necrosis tissue is replaced by dense 
fibrosis. Ischemic type infarcts show sharply 
outlined areas of coagulative necrosis of glands 
and stroma (Milord et al. 2000) (Fig. 1). 


Differential Diagnosis 


Squamous cell metaplasia of the surrounding 
ducts and acini versus squamous cell carcinoma. 
The differential diagnosis is based on the presence 
of necrosis of the stroma, atypical mitosis, and 
clear infiltrative pattern (Milord et al. 2000). 


Infarct of the Prostate, Fig. 1 Prostatic parenchyma 
with infarct area 
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In more than 50% of cases, infections affect both 
the testis and the epididymis (orchioepididymitis). 
Infections can be divided into acute and chronic 
depending on the etiologic agent and the duration 
of infection. Germs reach testis and epididymis in 
several ways: hematogenous, retrograde if there is 
urine reflux seminal vesicle-epididymis, lym- 
phatic, or direct from a trauma or wound. Germs 
that arrive by hematogenous route affect the testi- 
cle and produce orchitis. Infectious agents that 
reach through excretory ducts lead to epididymitis 
(Nistal et al. 2016). 


Epididymitis and Acute 
Orchioepididymitis 


Clinically, the epididymis or, where appropriate, 
the testicle are congestive, thickened, edematous 
with fibrinopurulent exudate. The most frequent 
etiology is bacterial, followed by viral and those 
caused by parasites. 

Bacterias: In childhood, bacterial germs that 
cause epididymitis are preferably coliforms, in 
young adults, Neisseria gonorrhoeae and 
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Chlamydia trachomatis and in elder men, 
Escherichia coli and Pseudomonas (Ryan et al. 
2018). Many other bacteria can cause epididymi- 
tis such as Klebsiella, Staphylococcus, Strepto- 
coccus pneumoniae, Neisseria meningitidis, 
Aerobacter and Hemophilus 
influenzae. Although histological lesions have 
many points in common, some histological pecu- 
liarities are noteworthy. Neisseria gonorrhoeae 
produces microabscesses and edema with little 
tissue destruction and can be asymptomatic, 
becoming a highly polluting reservoir. Chlamydia 
trachomatis can also have an indolent clinic. It 
produces a periductal and intraepithelial inflam- 
mation with scarce tissue destruction, marked 
regeneration, and even squamous metaplasia as 
well as lymphoepithelial complexes. A special 
feature is round cytoplasmic inclusions. Unfortu- 
nately, they are difficult to identify in routine H&E 
preparations and under suspicion immunohisto- 
chemical techniques, culture, or genotypic studies 
should be used (Moazenchi et al. 2018). 
Escherichia coli, Staphylococci, Streptococci, 
and Pneumococci are germs that produce very 
destructive lesions of the epididymis rapidly 
forming abscesses and becoming chronic injuries 
(Fig. 1). Grossly, epididymides are indurated and 
scarred with fibrosis, chronic inflammation, and 
sperm granulomas. 

In some cases, abscesses of the epididymis or 
of the testicle end up draining through a scrotal 


aerogenes, 


Infectious Disease of the Testis, Fig. 1 Abscessed epi- 
didymitis. At the level of the tail of the epididymis, a 
yellowish nodular lesion is observed with several cavities 
connected together and filled with purulent material 


Infectious Disease of the Testis 


sinus associated with vascular inflammatory 
lesions. The viruses that most often produce 
orchioepididymitis are mumps, Coxsackie 
B virus, and cytomegalovirus. Mumps epididymi- 
tis is present in 85% of cases of mumps orchitis. 
Isolated epididymitis is rare. Most patients have a 
history of parotiditis 4—6 days before. Orchioepi- 
didymitis is bilateral in 20-30% of cases. Histo- 
logically, at the level of the epididymis only 
congestion and a lymphocytic intertubular infil- 
trate are seen. In the testics, the lesions are multi- 
focal. The inflammatory infiltrate is acute, 
seminiferous epithelium is destroyed, and tubules 
are sclerosed. If the lesion is bilateral, the patient 
will probably be infertile and in those cases in 
which destruction is important, hyper- 
gonadotropic hypogonadism may occur. Cyto- 
megalovirus epididymitis are frequent in patients 
with AIDS and in those who are undergoing 
immunosuppressive therapy by transplantation. 
Human papilloma virus has been identified by 
PCR in squamous metaplasia with dysplasia of 
the epididymis epithelium. Many other viral 
infections can produce orchioepididymitis. 

Other acute epididymitis are caused by direct 
trauma or appear during treatment with certain 
drugs such as amiodarone. 


Granulomatous Orchioepididymitis 


Granulomas are very frequent in chronic inflam- 
mation of the testis and epididymis. When they 
are found, tuberculosis, syphilis, leprosy, brucel- 
losis, sarcoidosis, malacoplaquia, fungi and para- 
sites, and idiopathic granulomatous orchitis, 
among others, should be suspected. 

Tuberculosis (TB): Tuberculous orchioepi- 
didymitis is a problem among migrant 
populations in underdeveloped countries and in 
immunologically compromised patients. The 
majority of TB orchioepididymitis are associated 
with tuberculous prostatitis and this is associated 
to renal or pulmonary tuberculosis. Adults are the 
most frequently affected population. Clinical 
symptoms, except for the increase in the size of 
the epididymis and/or testicle, may be missing. 
Histologically, both caseating and noncaseating 
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Infectious Disease of the Testis, Fig. 2 Testicular 
tuberculosis. Among the seminiferous tubules there is an 
area of necrosis surrounded by inflammatory cells. Several 
giant multinucleated cells stand out, some of them are 
located inside granulomas 


granulomas destroy epididymal ducts or seminif- 
erous tubules. In immunosuppressed patients, 
granulomas are preferably epithelioid type and 
lack Langans cells (Fig. 2). The bacilli are best 
observed with auramine-rhodamine stain. 
Syphilis: In the congenital form, both testes are 
affected. An interstitial infiltrate similar to that of 
the acquired interstitial orchitis of the adult is 
observed. If left untreated, the testicles suffer atro- 
phy and fibrosis. In adults, acquired orchitis is a 
complication of the tertiary stage of syphilis. His- 
tologically, it adopts two interstitial and Gumma 
forms: In the interstitial form there is a dense 
inflammatory infiltrate rich in plasma cells. The 
seminiferous tubules undergo atrophy, while 
endoarteritis lesions and small gummas appear. 
The epididymis is not usually affected. In the 
gummatose form, necrosis develops, which may 
be multifocal with a yellowish color. In the necro- 
sis, the silhouettes of necrotic seminiferous 
tubules can be observed and, surrounding it there 
are lymphocytes, plasma cells and, isolated giant 
cells. Spirochetes are easily detected by immuno- 
histochemistry or PCR in paraffin material. 
Leprosy: It is the lepromatous and borderline 
forms that most frequently affect the testicle and 
epididymis. The affectation is more frequently 
bilateral although the degree varies from one 
patient to another. Histology changes over time. 
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First, perivascular lymphocytic inflammation pre- 
dominates with histiocytes loaded with acid-fast 
bacilli, then the seminiferous tubules atrophy, 
Leydig cells stand out for forming large clusters 
and the vessels show endoarteritis. Finally, the 
testicle is replaced by fibrous tissue with isolated 
lymphocytes and macrophages with bacilli. In 
these cases, infertility is the rule. 

Brucellosis: Brucellosis orchioepididymitis is 
common in Middle East and should be suspected 
in a patient with undulant fever, sweating, weight 
loss and headache. It may even be the first symp- 
tom (Bosilkovski et al. 2018). Histologically, 
there is lymphohistiocytic inflammation with 
occasional noncaseating granulomas. The diagno- 
sis is made by clinical and laboratory criteria (high 
titers of brucella agglutination and/or reverse tran- 
scriptase PCR (rt-PCR) assay of urine. 

Sarcoidosis: Sarcoidosis affects male genital 
tract asymptomatically and is discovered in 5% of 
the autopsies of these patients. The most frequent 
affectation is that of the epididymis. In 33% of 
cases, it is bilateral and the only symptom is an 
increase in the size of the epididymis. Noncaseating 
epithelioid granulomas may show multinucleated 
cells, Schauman bodies, and asteroid bodies. 
Before making the diagnosis, other granulomatous 
orchioepididymitis should be excluded. 

Malacoplakia: The testicle and/or the epididy- 
mis are affected in 12% of cases of malacoplakia 
of the urogenital system. The testicles are 
enlarged and firm. When cut, testis and epididy- 
mis show a grayish-yellowish color and abscesses 
may occur. There is extensive destruction of the 
parenchyma. Instead, a dense infiltrate of macro- 
phages with granular eosinophilic cytoplasm 
containing Michaelis-Gutmann bodies stands 
out. Among the etiological agents, E. coli and a 
failure in the mechanisms that regulate the lyso- 
somal degradation of the germs are found. The 
differential diagnosis classically arises with the 
Leydig cell tumor. 

Orchioepididymitis caused by fungi and para- 
sites: Histoplasma capsulatum produces necrosis 
and abscesses. They are observed with silver- 
stained tissue spores of 2—4 microns. Blastomyces 
dermatitidis affect the epididymis in 30% of cases 
of disseminated blastomycosis. They form 
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abscesses with a cheesy necrosis center. In the 
giant cells of the periphery, fungi from 8 to 
15 microns in diameter with double refringent 
contours, PAS, and silver metenamine positive 
are observed. Coccidioides immitis produce nec- 
rotizing and nonnecrotizing granulomas. Silver 
techniques show 100-micron spheres of diameter 
containing numerous endospores. Cryptococus 
are easily identified in stains with mucicarmine. 
The orchioepididymitis caused by Candida 
albicans are rare and appear after instrumentation 
of the urinary system. 

The parasites that most frequently affect the 
genital tract are Filaria, Schistosoma, Leish- 
manias, Echinococcus, and Trichomonas 
vaginalis. In patients with filarial and 
schistosoma, worms do not usually reach the tes- 
ticle although it is injured by vascular compro- 
mise. In the case of Filaries, lymphatic 
obstruction produces elephantiasis of the penis 
and scrotum (Janssen et al. 2017). 

Idiopathic granulomatous orchitis: It is a 
chronic inflammation of older adults. The gener- 
ally unilateral testicular enlargement suggests a 
tumor. The history often includes an antecedent 
of scrotal trauma or epididymitis. When the testi- 
cle is cut, it has a nodular surface with areas of 
necrosis and infarction. There are two forms: 
tubular and interstitial orchitis. In tubular orchitis, 
a destruction of the seminiferous epithelium 
occurs, conserving the tubular wall. A dense infil- 
trate of lymphocytes and plasma cells occupies its 
interior. In the central part of the tubules, giant 
multinucleated cells stand out (Fig. 3). In the 
interstitial form, it is precisely in the interstitium 
where the inflammatory infiltrate is recognized; 
subsequently, the seminiferous tubules undergo 
atrophy. 

Peritumoral granulomatous orchitis or Gran- 
ulomatous tubulitis: It is an inflammatory pro- 
cess that develops in the tubular wall outside the 
seminiferous epithelium with the presence of 
macrophage, lymphocytes, and giant cells in 
patients with germ cell tumors. The selective 
localization of the lesion makes it possible to 
differentiate it from other granulomatous 
orchitis, such as idiopathic granulosa orchitis or 
sarcoidosis. 
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Infectious Disease of the Testis, Fig. 3 Idiopathic 
granulomatous orchitis. There are several seminiferous 
tubules with a dense inflammatory infiltrate. Note multi- 
nucleated giant cells inside seminiferous tubules 


Primary autoimmune orchitis (focal orchitis): 
It is characterized by the association of infertility 
and asymptomatic orchitis with the presence of 
antisperm-specific antibodies (ASA) directed 
against the basement membrane of the seminif- 
erous tubules in the absence of systemic disease. 
Histologically, at the beginning, there is an infil- 
trate of polynuclear leukocytes that are located 
between the myoid cells and the basal lamina. 
As the process progresses, the infiltrate becomes 
richer in lymphocytes and the seminiferous 
epithelium is destroyed. The infiltrate is predom- 
inantly of type T lymphocytes. These 
orchitis can pose differential diagnosis with a 
lymphoma. This form of orchitis has been 
observed in biopsies of infertile patients, in 
patients with cryptorchidism, in patients who 
had undergone inguinal hernia surgery, in 
patients with recurrent spermatic cord torsion, 
patients with Crohn’s disease, and patients with 
testicular piercing. 

Lymphocytic orchitis is a term that refers to the 
presence ofa dense infiltrate of inflammatory cells 
in the interstitium that, at low power magnifica- 
tion, suggests an idiopathic interstitial granuloma- 
tous orchitis, but the lymphoid infiltrate often 
contains lymphoid follicles with marked 
hyalinization of blood vessels. Another reactive 
testicular lesion is pseudolymphoma, composed 
of infiltrates rich in lymphocytes and plasma 


Inflammation of Littre’s Glands 


cells. It must be differentiated from the following 
processes: lymphoma (monoclonality), syphilitic 
orchitis (Levaditti stain), granulomatous orchitis, 
and even seminomas with abundant lymphoid 
infiltrate. 

Xanthogranulomatous orchioepididymitis: It is 
a destructive lesion that presents a histological 
picture similar to xanthogranulomatous pyelone- 
phritis. Macroscopically, yellowish areas and 
abscesses are observed. Histologically, surround- 
ing the abscesses and extending to the neighbor- 
ing tissues, there are a large number of histiocytes 
of clear cytoplasm microvacuoled by the high 
lipid content. The etiology is not known in many 
cases. Some are caused by Gram negative bacilli 
and in diabetic patients (Yamashita et al. 2017). 

Ischemic granulomatous epididymitis: It is a 
noninfectious, asymptomatic lesion described in 
series of autopsies of elderly people. It is char- 
acterized by the presence of necrosis of efferent 
and interstitial ducts, infiltrates of macrophages, 
granulomatous reaction with giant cells with 
cholesteric crystals, and signs of regeneration 
of the most respected ducts. It is associated in 
the most evolved cases with fibrosis, accumula- 
tion of macrophages with lipofuchins, or cystic 
areas. 
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Synonyms 


Periurethral gland inflammation 


Definition 


Inflammation of periurethral glands of Littre (tubule- 
acinar mucinous glands located along the urethra 
that secrete mucus and are most numerous in the 
section of the urethra that runs through the penis). 


Clinical Features 


e Incidence 
Very rare 
°. Age 
Young adults mainly 
° Sex 
Male 
¢ Site and Presentation 
Patients usually report pain or discomfort 
during urination and urinalysis highlights an 
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increase of leukocytes. Sometimes it 
presents with a firm small nodule of the 
penis or urethra (Krawitt and Schechterman 
1977). 

¢ Treatment 
The therapy is symptomatic. If the inflamma- 
tion process appears as a nodule, excision of 
the lesion is required due to the differential 
diagnosis with neoplastic masses. 

e Outcome 
Excellent prognosis 


Macroscopy 


The nodular presentation is more relevant in 
pathology practice and appears as a small tan 
nodule. The cut surface displays a honeycomb 
pattern. 


Microscopy 


The Littre’s gland lumen is occupied with mucus 
and inflammatory cells. In the surrounding 
stroma, there is a dense inflammatory infiltrate 
composed of neutrophils, lymphocytes, and 
plasma cells. The stroma also displays collagen 
deposition and dilated vascular channels. 


Differential Diagnosis 


Inflammation of Littre’s glands may simulate a 
tumor when present as a nodule (tumorlike con- 
dition) (Goldblum et al. 2017). However the his- 
tologic appearance is straightforward. 


References and Further Reading 


Goldblum, J., Lamps, L., McKenney, J., & Myers, 
J. (2017). Rosai and Ackerman’ surgical pathology 
(11th ed.). Philadelphia: Elsevier. 

Krawitt, L. N., & Schechterman, L. (1977). Inflammation 
of the periurethral glands of Littre simulating tumor. 
The Journal of Urology, 118, 685. 


Inflammatory Myofibroblastic Tumor 


Inflammatory Myofibroblastic 
Tumor 


Alessandro Franchi 

Department of Translational Research and of 
New Technologies in Medicine and Surgery, 
University of Pisa, Pisa, Italy 


Synonyms 


Inflammatory myofibrohistiocytic proliferation; 
Inflammatory pseudotumor; Plasma cell granu- 
loma; Pseudosarcomatous myofibroblastic tumor 


Definition 


Inflammatory myofibroblastic tumor (IMT) is a 
tumor composed of myofibroblasts accompanied 
by a mixed inflammatory infiltrate. 


Clinical Features 


e Incidence 
IMT is a relatively rare tumor in the genitouri- 
nary system. 

°. Age 
It may occur at all ages, including in children. 
The mean age at diagnosis is 50 years. 

e Sex 
It involves more frequently male subjects. 

e Site 
Genitourinary IMT arise more frequently in the 
bladder, but cases have been reported also in the 
kidneys, prostate, spermatic cord, and testis. 

e Treatment 
In the bladder, most cases are treated with 
transurethral resection. Some patients have 
undergone partial cystectomy. 

* Outcome 
IMT is a locally aggressive neoplasm, with 
tendency to local recurrence, and rare inci- 
dence of metastasis. 


Inflammatory Myofibroblastic Tumor 


Inflammatory Myofibroblastic Tumor, Fig. 1 Inflam- 
matory fibrous tumor consists of a spindle cell proliferation 
with accompanying inflammatory elements 


Macroscopy 


Grossly, IMT appears as a circumscribed solitary 
or multinodular mass with a white to tan fleshy 
and myxoid cut surface. In the bladder, the lesion 
often shows a polypoid appearance, sometimes 
with an ulcerated surface. 


Microscopy 


IMT presents with interlacing fascicles of 
myofibroblastic and fibroblastic spindle cells, 
interspersed with inflammatory cells, including 
lymphocytes, histiocytes, eosinophils, and neutro- 
phils (Fig. 1). Hypercellular areas, cellular pleo- 
morphism, areas of necrosis, and atypical mitotic 
figures are seen in a minority of cases. 


Immunophenotype 


IMT is positive for smooth muscle actin and often 
for desmin, calponin, and caldesmon. Cytoplas- 
mic positivity for ALK1 is detected in 50-60% of 
the cases. Focal positivity for cytokeratins may 
also be present. 
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Molecular Features 


Rearrangements of the anaplastic lymphoma 
kinase (ALK) gene have been identified in the 
majority of IMTs. 


Differential Diagnosis 


The differential diagnosis of genitourinary IMT 
includes sarcomatoid carcinoma, leiomyosarcoma, 
and rhabdomyosarcoma. The distinction from 
sarcomatoid carcinoma may be particularly diffi- 
cult because IMT may show focal positivity for 
cytokeratins. However, the presence of marked 
cytologic atypia, atypical mitotic figures, and 
areas with markedly increased cellularity supports 
the diagnosis of sarcomatoid carcinoma. Similarly, 
leiomyosarcoma usually shows a significant degree 
of cellular atypia, atypical mitoses, and necrosis, 
which are not found in IMT. Rhabdomyosarcoma is 
more easily separated for the presence of myogenin 
immunoreactivity. Finally, none of these malignan- 
cies presents rearrangements of the ALK gene. 

It remains controversial whether IMT and the 
so-called pseudosarcomatous myofibroblastic tumors 
of the genitourinary tract (a.k.a. postoperative spindle 
cell nodule or pseudosarcomatous fibromyxoid 
tumor) are the same entity or should be differentiated. 
They are both formed by a proliferation of 
myofibroblasts, with a variably dense inflammatory 
infiltrate, but pseudosarcomatous myofibroblastic 
tumors lack the USP6 rearrangements that occur in 
nodular fasciitis, the ALK rearrangements, as well as 
alternative fusions found in ALK-negative inflamma- 
tory myofibroblastic tumors. 
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Synonyms 


Inverted Papilloma 


Inverted Urothelial Papilloma 
Definition 


Inverted papilloma is a benign urothelial neo- 
plasm that displays an anastomosing inverted 
growth pattern with absent to minimal cytologic 


atypia. 


Clinical Features 


e Incidence 
Inverted papillomas account for <1% of all 
bladder urothelial neoplasms. Most tumors 
are usually solitary but can be multifocal. The 
incidence of multifocality ranges from 1.3% to 
4.4% (Sung et al. 2006; Hodges et al. 2011). 
Tumors are typically small, with a mean size of 
12.8 mm and a common range of 1—50 mm, but 
rarely, tumors can be as large as 8 cm (Sung 
et al. 2006). 

°. Age 
Most patients are usually in their sixth or sev- 
enth decade of life. 

e Sex 
Tumors are typically more common in males; 
male-to-female ratio is 7:1. 

e Site 
Inverted papillomas are most commonly found 
in the trigone (41% of cases) followed by the 
lateral wall, and posterior wall. Less com- 
monly they also occur in the upper urothelial 
tract and urethra. 

* Treatment 
Complete transurethral resection is the most 
commonly employed modality and is often 
sufficient. Adjuvant intravesical therapy 
(similar to those used in high grade urothelial 
carcinomas) may also be used. 

* Outcome 
Inverted papillomas are benign with a recur- 
rence rate of <2% (Montironi et al. 2011). 


Macroscopy 


The tumor can be seen as a raised, pedunculated, 
or polypoid lesion with smooth overlying 
surface. 


Inverted Urothelial Papilloma 


Microscopy 


Inverted papillomas have an inverted growth pat- 
tern consisting of cords and trabeculae of cytolog- 
ically normal urothelial cells invaginating into the 
lamina propria from the surface urothelium 
(Fig. 1). The overlying surface urothelium may 
be normal, attenuated, or hyperplastic. There 
should be absent or minimal exophytic growth. 
The base of the lesion forms a smooth interface 
with the underlying stroma. Kunze et al. proposed 
that inverted papillomas be divided into two mor- 
phologically distinct variants: trabecular and glan- 
dular. The trabecular variant is composed of 
anastomosing cords and trabeculae of urothelial 
cells invaginating the lamina propria at various 
angles. These invaginations are relatively uniform 
in width consisting of 5—10 cell layers thick and 
contain mature urothelium at the center and 
darker, palisading basal cells at the periphery 
(Fig. 2). The trabeculae are usually surrounded 
by fibrotic stroma without marked inflammation, 
and a second, glandular variant composed of nests 
of urothelium with either pseudoglandular spaces 
lined by mature urothelium or even true glandular 
elements containing mucicarminophilic secre- 
tions and mucous-secreting cells (Fig. 3). The 
glandular variant simulates florid cystitis cystica 


Inverted Urothelial Papilloma, Fig. 1 Inverted 
urothelial papilloma. Low power magnification show the 
distinct downward growth pattern typically seen composed 
of cytologically normal urothelial cells invaginating into 
the lamina propria from the intact surface urothelium 
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and cystitis glandularis and is not widely accepted 
as a diagnostic entity. 

Vacuolization and foamy xanthomatous cyto- 
plasmic changes may be seen concentrated within 
distinct regions of the tumor, but more frequently 
are diffusely intermingled with usual inverted 
papilloma cells. Nonkeratinizing squamous meta- 
plasia and neuroendocrine differentiation have 
also been observed in some inverted papillomas.’' 


Inverted Urothelial Papilloma, Fig. 2 Trabecular var- 
iant of inverted papilloma with thin anastomosing cords 
and trabeculae of urothelial cells consisting of 5-10 cell 
layers thick and contain mature urothelium at the center 
and darker, palisading basal cells at the periphery 


Inverted Urothelial Papilloma, Fig. 3 Glandular vari- 
ant of inverted papilloma composed of nests of urothelium 
with either pseudoglandular spaces lined by mature 
urothelium or true glandular elements containing 
mucicarminophilic secretions 
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The neoplastic cells show no or minimal cytologic 
atypia, but degenerative atypia may occasionally 
be present. Rare mitotic figures may be found in 
the periphery of the trabeculae or cords." 
Inverted papillomas may coexist with carcinoma 
making it important to recognize the distinction 
between inverted papilloma from urothelial carci- 
noma with inverted growth pattern. This may be 
difficult at times especially in small biopsies and 
presence of crush artifact, but the presence of 
expansile growth, thick and irregular cords and 
trabeculae transitioning into more solid nests, 
nuclear pleomorphism, irregular chromatin distri- 
bution, enlarged irregular nucleoli, and increased 
mitoses denotes inverted urothelial carcinoma. 


Immunophenotype 


One caveat in the diagnosis of inverted papillo- 
mas is a low grade urothelial carcinoma with an 
inverted growth pattern. Immunohistochemistry 
can be employed and be helpful in distinguishing 
inverted papillomas from urothelial carcinomas. 
Inverted papillomas should have a low Ki-67 
proliferation rate (<1%) and is typically nega- 
tive staining for CK20. While p53 may intui- 
tively be of utility in differentiating inverted 
papillomas from urothelial carcinomas, one 
study showed that p53 is positive in 27.8% of 
inverted papillomas making it unreliable in mak- 
ing this distinction. CK7 can also be positive in 
inverted papillomas, especially in cases with 
vacuolated cells. Additionally, CK7 positivity 
in combination of a negative PAS, PAS-D, and 
mucicarmine favors a diagnosis of inverted pap- 
illoma with vacuolated cells over the clear cell 
variant of urothelial carcinoma (Hodges 
et al. 2011). 


Molecular Features 
Several studies have been performed to determine 


the molecular alterations of inverted papillomas 
(Williamson et al. 2013; Cheng et al. 2016). 


Inverted Urothelial Papilloma 


There is a low incidence of loss of heterozy- 
gosity (LOH) found in inverted papilloma 
(8-10%) compared to the high frequency of 
LOH (29-80%) in urothelial carcinoma and pap- 
illary urothelial neoplasm of low malignant poten- 
tial. The low frequency of allelic loss in inverted 
papilloma is similar to that seen in normal 
urothelium. 

Lott and colleagues evaluated mutations of 
FGFR3 and TP53 genes by DNA sequencing in 
20 patients with inverted papilloma of the urinary 
tract. They found point mutations of the FGFR3 
gene in 45% (9 of 20) of cases, with four 
exhibiting mutations at multiple exons. The most 
frequent mutation of the FGFR3 gene was identi- 
fied at R248C. None of the inverted papillomas 
exhibited mutations in TP53. 

Telomere shortening using fluorescence in situ 
hybridization (FISH) has been found in 70% of 
urothelial carcinomas with an inverted growth 
pattern, but only in 9% of inverted papillomas. 

TERT promoter mutational analysis recently 
found a 15% mutation in inverted papillomas 
compared to 58% of urothelial carcinomas with 
inverted growth pattern. This suggests a shared 
carcinogenetic pathway between the two entities. 

The reduced frequency of LOH, the pattern of 
FGFR3 mutations, the absence of 7P53 muta- 
tions, and the absence of telomere shortening in 
inverted papillomas compared to urothelial carci- 
noma suggest that inverted papillomas do not 
possess the key genetic abnormalities that predis- 
pose to the development of urothelial carcinomas 
and may indicate that these entities have separate 
and distinct pathogenetic pathways. 


Differential Diagnosis 


1. Invasive urothelial carcinoma, usual type 
e Smaller, more irregular nests of invasion 
e Paradoxical maturation 
e Retraction more common 
2. Invasive urothelial carcinoma with inverted 
growth pattern 
e Expansile growth 


Inverted Urothelial Papilloma 


e Thick and irregular cords and trabeculae 
transitioning into more solid nests 

e Nuclear pleomorphism, irregular chromatin 
distribution, enlarged irregular nucleoli, and 
increased mitoses 

3. Nested urothelial carcinoma 

e Irregular distribution of urothelial nests 

¢ Trabecular growth pattern not prominent 

e More expansile nests present 

e Deep invasion (may involve muscularis 


propria) 
e Retraction may be seen 
4. Florid von Brunn’s nests/cystitis cystica 
e Lobular distribution 
e Absence of cord-like and trabecular growth 
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Definition 


Juvenile xanthogranuloma of the testis (JXG) is a 
rare testicular non-Langerhans cell histiocytosis 
similar to that which occurs much more frequently 
in childhood as a skin nodule, although it may 
affect soft tissues and viscera, including the gen- 
itourinary tract in the multifocal and systemic 
forms (Idrees et al. 2017). 


Clinical Features 


Testicular tumor that suggests malignancy may or 
may not be associated with skin lesions. 


¢ Incidence 
Rare. 
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« Age 
It is more frequent in childhood between 2.5 
and 13 months. The forms of a single testicular 
lesion are more frequent than in those associ- 
ated with manifestations of JXG elsewhere. 
JXG also occurs in adulthood. 

° Sex 
Male. 

e Site 
Both testis. 

e Treatment 
Orchiectomy. Not always, but in some cases 
where partial orchiectomy has been done, the 
tumor has relapsed. 

* Outcome 
Excellent if it is not associated with similar 
extratesticular lesions. 


Macroscopy 


The enlarged testicle presents a uniform grayish- 
yellow coloration to the section. 


Microscopy 


Two variants of xanthogranuloma are distin- 
guished: juvenile type and adult type. 

Juvenile xanthogranuloma, which can also 
occur in adults, is characterized by a proliferation 
of histiocyte-like cells that occupy the interstitium 
displacing and separating the seminiferous 
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Fig. 1 Juvenile xanthogranuloma of the testis. Prolifera- 
tion of histiocytic cells irregularly arranged in fascicles 
with lymphoid cell clusters. The tumor displaces the sem- 
iniferous tubules 


Xanthogranuloma of 


tubules until they are destroyed (Fig. 1). The cells 
have little pleomorphism and rare mitosis. The 
cytoplasm varies in relation to the amount of 
lipids present. Lipids are scarce in the initial 
lesions and abundant in the older ones. Touton 
cells typical of skin sites are difficult to observe 
in testicular lesions. Among histiocytic cells, 
a variable infiltrate of inflammatory cells is 
observed in which eosinophils can stand out 
(Townell et al. 1985). 

Adult type of xanthogranuloma also known as 
solitary reticulohistyiocytoma presents some 
characteristic findings, such as marked pleomor- 
phism in histiocytes that frequently have two or 
more nuclei, prominent nucleoli, and irregular 
nuclear contours. In the interstitium, the inflam- 
matory component is rich in polynuclear cells. 
This form of xanthogranuloma is not 
usually associated with skin lesions or in other 
organs. 


immunophenotype 


Solitary xanthogranuloma is considered a den- 
dritic cell-related histiocytic disorder, which is 
based in part on the expression of factor XIIa 
by tumor cells. Tumors also express a wide variety 
of histiocytic lineage markers: CD4, CD11c, 
CD163, CD31, and lysozyme. 


Juxtaglomerular Cell Tumor of the Kidney 


Differential Diagnosis 


Differential diagnosis arises with Langerhans cells 
histiocytosis and Rosai-Dorfman disease. Although 
there are enough cytological criteria to reach a diag- 
nosis, immunohistochemistry provides invaluable 
help. The positivity for CD68 and factor XMa sup- 
ports the diagnosis of juvenile xanthogranuloma. 
The negativity for CD1a rules out Langerhans cell 
histiocytosis, and the negativity of S100 rules out 
Rosai-Dorfman disease (Suson et al. 2010). 
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Definition 


Juxtaglomerular cell tumor is a rare neoplasm 
secreting renin. It arises from the specialized 
smooth muscle of the glomerular afferent arteriole 
in the juxtaglomerular apparatus of the kidney. 


Juxtaglomerular Cell Tumor of the Kidney 


Clinical Features 


e Incidence 
Juxtaglomerular cell tumor is very rare with 
approximately 100 cases reported in the 
literature. 

°. Age 
The tumor typically occurs in young adults 
with a peak incidence in the second to fourth 
decades. 

e Sex 
There is a slight female predominance. 

e Treatment 
Partial or radical nephrectomy is the standard 
of care. 

e Outcome 
Because the tumor secretes renin, the patients 
present with severe and poorly controlled 
hypertension, hyperaldosteronism, and hypo- 
kalemia. Usually, the clinical symptoms 
resolve after surgical removal. These tumors 
usually have an indolent course. 


Macroscopy 


Juxtaglomerular cell tumor is a yellow-tan mass 
circumscribed by a fibrous capsule. 


Microscopy 


The tumor is composed of uniform polygonal to 
spindle cells with central round uniform nuclei and 
variable amounts of eosinophilic cytoplasm, 
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arranged in papillary architecture. Often, entrapped 
renal tubules are present. The tumor contains a 
prominent vascular network with thin-wall vessels 
and thick-wall vessels, frequently hyalinized 
(Kuroda et al. 2013). Hemangiopericytomatous vas- 
cular pattern can be seen. Cytological atypia, necro- 
sis, and mitoses are uncommon. 


immunophenotype 


Neoplastic cells are positive for renin, vimentin, 
actin, CD34, and CD117 (Kim et al. 2006). 


Molecular Features 


Cytogenetic analyses show loss of chromosome 
9 and 11 as well as aneusomy (Capovilla 
et al. 2008). 
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Synonyms 


Angiosarcoma multiplex; Granuloma multiplex 
hemorrhagicum; Idiopathic multiple pigmented 
sarcoma of the skin 


Definition 


Kaposi sarcoma (KS), first described by Moritz 
Kaposi in 1872, is an angioproliferative disorder 
of endothelial origin, which can be considered as a 
low grade, locally aggressive tumor or as a tumor- 
like lesion. It is strictly associated to human her- 
pesvirus 8 (HHV-8) infection (Micali et al. 2003). 


Clinical Features 


e Incidence 
Kaposi sarcoma is divided into four clinical 
subtypes: classical indolent, endemic African, 
iatrogenic, and AIDS-associated. The site of 
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the lesion can vary from lower extremities in 
the classical form to lymph node involvement 
in the endemic type and to a more generalized 
localization in the two latter forms. In each 
subtype the involvement of external genitalia 
is very rare and when it occurs is usually 
related to HIV/AIDS-associated immunocom- 
promised status. The cases arising in HIV- 
negative patients are exceedingly rare, with 
19 cases involving the penis and 5 the scrotum 
(Attwa et al. 2016). 

Age 

The lesion usually occurs in the adult popula- 
tion, 40-70 years, with a younger age of onset 
in HIV-positive patients (Attwa et al. 2016; 
Micali et al. 2003). In a cohort of 6 patients, 
the mean age was 66.6 years (Attwa 
et al. 2016). 

Sex 

The tumor arises in external genitalia both in 
male and in female patients. 

Site 

The most common site of involvement in gen- 
itourinary tract is the glans penis, followed by 
foreskin, coronal sulcus, penile body, frenu- 
lum, and urethral meatus. Scrotal involvement 
is exceedingly rare (Attwa et al. 2016; Yenice 
et al. 2018). 

Treatment 

No standardized treatments are available for 
Kaposi sarcoma so far. The purpose of therapy 
is to alleviate symptoms, reduce the size and 
the numbers of the lesions, and decelerate the 
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progression of the disease (Micali et al. 2003; 
Yenice et al. 2018). The treatment of choice is 
strictly individualized for each patient and is 
based on the size, localization, and number 
of lesions. The options range from complete 
surgical excision to other local treatments 
(cryotherapy, laser ablation, electrocautery, 
radiotherapy or local injection of chemother- 
apy, or other cytotoxic treatments like alpha 
and beta interferon) (Yenice et al. 2018; Micali 
et al. 2003; Attwa et al. 2016). 
e Outcome 

The outcome of KS is variable. In general, 
local recurrences are rare if the lesion is 
completely excised and followed by adjuvant 
treatments. Distant new lesions can be 
found after a period of 1-2 years (Yenice 
et al. 2018; Micali et al. 2003; Attwa 
et al. 2016). 


Macroscopy 


In the urogenital area, Kaposi sarcoma’s lesions 
present as reddish-purple to bluish nodules. Other 
manifestations can include maculae, patches, or, 
less frequently, plaques or wart-like lesions 
(Yenice et al. 2018; Micali et al. 2003; Attwa 
et al. 2016). 


Microscopy 


Kaposi sarcoma is composed of vascular spaces 
associated to bland-looking spindle cells that 
appear in different proportions depending on the 
stage of the disease. 

In the patch stage, an increased number of thin- 
walled, empty appearing vessels are present in the 
superficial and mid-reticular dermis with the 
exception of papillary dermis. A characteristic 
feature of this stage, although not invariably pre- 
sent, is the “promontory sign,” in which the irreg- 
ular vessels dismember dermal adnexa and blood 
vessels. Spindle cells are scattered in the lesion 
and not always clearly visible. In the background, 
a mild perivascular lymphoplasmacytic infiltrate 
is present. 


Kaposi Sarcoma 


Kaposi Sarcoma, Fig. 1 Plaque stage of Kaposi sar- 
coma. There is a proliferation of moderately atypical spin- 
dle cells with interspersed extravasated erythrocytes 


In the plaque stage, neoplastic vessels involve 
the full thickness of the dermis, and the spindle 
cell component begins to be more represented 
(Fig. 1). In the background, the inflammatory 
infiltrate increases, and extravasated erythrocytes, 
hyaline globules, and hemosiderin deposition are 
found as well. 

The nodular stage is characterized by the pres- 
ence of a well-circumscribed lesion composed 
by intersecting fascicles of bland spindle cells 
admixed to slit-like vascular spaces filled by eryth- 
rocytes. At the periphery of the lesion, ectatic blood 
vessels with perivascular lymphoplasmacytic infil- 
trate and hyaline globules are present. In this phase 
mitotic figures are clearly identifiable (Attwa et al. 
2016; Micali et al. 2003; Yenice et al. 2018; Weiss 
2001; Mentzel et al. 2013). 


immunophenotype 


The diagnosis is usually achieved with H&E. 
However, in particular in initial lesions, it can be 
challenging, and an immunohistochemical panel 
can be helpful. 

Kaposi cells stain positive both for pan- 
endothelial markers, as CD31 and CD34 (which 
has better sensitivity and reactivity) and for lym- 
phatic markers as podoplanin (D240). HHV-8 stain 
is very sensitive and specific for Kaposi sarcoma 


Kidney, Normal Histology 


(Attwa et al. 2016; Micali et al. 2003; Yenice et al. 
2018; Weiss 2001; Mentzel et al. 2013). 


Molecular Features 


No clinical relevant molecular features are found. 
Genetic studies demonstrated involvement of FGF4 
and FGF3 and loss of Y chromosome in the early 
stage of the disease, while additional changes 
involving chromosomes 16, 17, 21, X, and 
Y occur in the later phases. Moreover, KRAS and 
TP53 alterations have been reported, with aberrant 
expression of multiples genes related to neo- 
angiogenesis and proliferation (Mentzel et al. 2013). 


Differential Diagnosis 


In the past the clinical differential diagnosis 
of Kaposi sarcoma in genital region included 
more frequent lesions that affect this area, such 
as pyogenic granuloma, condyloma acuminatum, 
glomus tumor, and molluscum contagiosum. 
However the histological evaluation of the lesion 
is sufficient in order to make the correct diagnosis. 

Other mimics that share with KS the prominent 
vascular and spindle cell component are 
angiosarcoma, fibrosarcoma, artero-venous 
malformations, and hemangiomas. 

HHV-8 positivity helps distinguishing KS 
from angiosarcoma, which shares a similar histol- 
ogy and a bland cellularity in cases of well- 
differentiated neoplasms. 

Fibrosarcoma lacks ectatic vessels, inflammatory 
cells, and hyaline bodies usually seen in the back- 
ground of KS. Moreover, KS fascicles of spindle 
cells are more curvilinear than those seen in 
fibrosarcoma. 

Artero-venous malformations can mimic KS, as 
they show a proliferation of small capillary-sized 
vessels with erythrocytes extravasation, but HHV-8 
stains negative and with ultrasound examination an 
underlying vascular malformation can be seen. 

Spindle cell hemangioma can be misdiagnosed 
as Kaposi sarcoma, but it is composed of cavern- 
ous vessels which are absent in KS, and it is 
negative for HHV8 (Weiss 2001). 
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Anatomy 


The kidneys are paired, bean-shaped organs 
located in the retroperitoneum. 


Function 


Kidneys filter blood in a three-step process: (1) the 
nephrons filter blood through the capillary net- 
work in the glomerulus (glomerular filtration); 
(2) the filtrate is collected in the renal tubules 
(tubular reabsorption); and (3) additional solutes 
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and wastes are secreted into the kidney tubules 
(tubular secretion). 

Juxtaglomerular cells are specialized cells 
located within the afferent arterioles of the kidney 
which produce renin to control blood pressure. 


Size and Weight 


Adult kidneys average 150 g and are approxi- 
mately 12 cm long, 6 cm wide, and 3 cm thick. 


Macroscopy 


Each kidney consists of an outer cortex and an 
inner medulla. The medulla has roughly 12 pyra- 
mids, with their bases at the corticomedullary 
junction. A medullary pyramid and its overlying 
cortex constitute a renal lobe. 


Microscopy 


The nephron is the functional unit of the kidney 
and includes the glomerulus and its tubule, the 
latter terminating at a common collecting sys- 
tem. The glomerulus is a specialized network 
of capillaries covered by epithelial cells 
named podocytes and supported by modified 
smooth muscle cells called mesangial cells 
(Fig. 1). As it enters the glomerulus, the afferent 
arteriole branches into capillaries, which form the 


Kidney, Normal 
Histology, Fig. 1 Normal 
histology of the renal 
parenchyma including 
cortex and medulla. In the 
insert, a high magnification 
of the glomerulus and the 
closer distal and proximal 
tubules 
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convoluted glomerular tuft and eventually coalesce 
into the efferent arteriole that exits the glomerulus. 
The Bowman space lies between the podocytes and 
the epithelial cells that line the Bowman capsule. 
The major segments of the tubule that arise from 
each glomerulus are the proximal tubule, loop of 
Henle, and distal tubule, which empties into the 
collecting duct. At the origin of the proximal tubule 
from the glomerulus, the flat epithelium of the 
Bowman capsule abruptly transforms into tall 
columnar cells of the proximal tubule, which have 
numerous tall microvilli forming a brush border. 
The initial segment is very tortuous and is called the 
proximal convoluted tubule. As it descends into the 
medulla, the proximal tubule straightens into the 
thick descending limb of the loop of Henle. Further 
into the medulla, the thick descending limb thins 
into the thin limb of the loop of Henle, which 
eventually loops back toward the cortex. 
Approaching the cortex, the thin limb becomes the 
thick ascending limb. This abuts the glomerulus 
from which it arose, contributes to that glomerulus’ 
juxtaglomerular apparatus, and then becomes the 
distal convoluted tubule. Several distal tubules 
unite to form a collecting duct, which ultimately 
empties into the ducts of Bellini, which discharge 
urine through the papillae into the calyces. The 
juxtaglomerular apparatus is at the hilus of the glo- 
merulus and consists of (I) macula densa, a region of 
the thick ascending limb of the loop of Henle with 
closely packed nuclei; (II)  extraglomerular 


mesangial cells, between the macula densa and the 
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hilar arterioles; and (HI) terminal afferent arteriole 
and proximal efferent arteriole. The wall of the 
afferent arteriole contains characteristic granular 
cells involved in the synthesis and secretion of 
renin and angiotensin. 


Immunohistochemistry 


CD10 and CD13 stain the proximal tubules, 
whereas calcium-binding proteins such as 
parvalbumin are usually positive in the distal 
nephron. GATA3, nuclear marker commonly 
used for the urothelial differentiation, is expressed 
both in the urothelium of renal pelvis, the 
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podocytes, and the distal nephron. PAX8 stains 
the epithelial cells of the proximal and distal renal 
tubules, loops of Henle, collecting ducts, and the 
parietal epithelial cells of Bowman’s capsule 
(Martignoni et al. 2004; Tong et al. 2009). 
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Definition 


Leiomyoma is a benign tumor with smooth mus- 


cle cell differentiation. 


Clinical Features 


¢ Incidence 


in the prostate, it is seen mostly in older 
patients (Cheville et al. 2016). 

Sex 

The tumor has a female predominance in the 
bladder (Cheville and Folpe 2016). 

Site 

The most common site of involvement is the 
bladder; other sites comprise renal pelvis, sper- 
matic cord, epididymis, tunica albuginea, pros- 
tate, scrotum, and penis (Cheville and Folpe 
2016; Cheville et al. 2016; Fletcher et al. 2016; 
Bremmer et al. 2012). 

Treatment 

Complete, margin-free surgical excision is the 
treatment of choice, with conservative resec- 
tion when possible (He et al. 2018; Salvarci 
and Altinay 2014; Bremmer et al. 2012; 
Cheville and Folpe 2016; Cheville et al. 
2016; Fletcher et al. 2016). 


Leiomyoma is rare in the genitourinary tract. In 
the bladder, it represents 0.5% of all tumors, 
although it is the most common benign mesen- 
chymal neoplasm, with approximately 
250 cases reported so far (He et al. 2018). In 
the paratesticular region, it is the second more 
frequent benign mesenchymal neoplasm. Few 
cases are reported in other genitourinary sites 
(Cheville and Folpe 2016; Cheville et al. 2016; 
Fletcher et al. 2016). 

Age 

The lesion can occur over a wide age range, 
especially in the bladder (21—80 years), while 


* Outcome 
Leiomyoma is a benign tumor. Possible recur- 
rences are related to incomplete resection 
(He et al. 2018; Salvarci and Altinay 2014; 
Bremmer et al. 2012; Cheville and Folpe 
2016; Cheville et al. 2016; Fletcher et al. 2016). 


Macroscopy 
The mass is usually round to ovoid, gray-to-white 


in color, with a smooth surface (He et al. 2018; 
Salvarci and Altinay 2014; Bremmer et al. 2012; 
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Cheville and Folpe 2016; Cheville et al. 2016; 
Fletcher et al. 2016). 

Dimensions are variable, in the bladder rang- 
ing from 2 to 25 cm (Cheville and Folpe 2016). 

In the prostate, a benign smooth muscle lesion 
is considered a leiomyoma if it measures at least 
1 cm, otherwise it is designated nodular 
leiomyomatous stromal hyperplasia (Cheville 
et al. 2016). 


Microscopy 


At low power, the tumor is usually encapsulated, 
composed of fascicles of spindle cells separated by 
connective tissue (Fig. 1). At higher magnification, 
smooth muscle cells appear elongated, with cen- 
trally located nucleus, bright eosinophilic cyto- 
plasm, and distinct cell membranes (Fig. 2) 
(He et al. 2018; Salvarci and Altinay 2014; 
Bremmer et al. 2012; Cheville and Folpe 2016; 
Cheville et al. 2016; Fletcher et al. 2016). Atypical 
mitoses, cellular pleomorphism, and necrosis are not 
seen (He et al. 2018; Salvarci and Altinay 2014). 


immunophenotype 


The majority of cases show positivity to desmin, 
vimentin, smooth muscle actin, and caldesmon. 

Cells are negative for cytokeratins, CD34, and 
S100 protein (Bremmer et al. 2012; Salvarci and 
Altinay 2014). 


Differential Diagnosis 


The most important differential diagnosis is with 
leiomyosarcoma. Leiomyosarcoma is a malignant 
tumor that differs from leiomyoma for the higher 
density of cell population and presence of infiltra- 
tive pattern of growth, cytological atypia, and mito- 
sis (Cheville and Folpe 2016; Cheville et al. 2016; 
Fletcher et al. 2016). In the scrotum and testis, the 
differential diagnosis comprises inflammatory 
myofibroblastic tumor (IMT) of the spermatic 
cord. Immunohistochemistry is extremely helpful 
for that IMT is usually negative for desmin, a 
typical marker of leiomyoma (He et al. 2018). 


Leiomyoma 


Leiomyoma, Fig. 1 Leiomyoma of the urinary bladder. 
The tumor ulcerates the epithelium and occupies the 
mucosa. (Courtesy of Dr. Maria Rosaria Raspollini) 
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Leiomyoma, Fig. 2 In leiomyoma, neoplastic cells are 
arranged in intersecting fascicles and appear elongated, 
with centrally located nucleus and bright eosinophilic 
cytoplasm 
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Definition 


Leiomyosarcoma (LMS) is a sarcoma with 
smooth muscle differentiation. 


Clinical Features 


e Incidence 
LMS is the most common genitourinary 
sarcoma in adults, but it is still rare, accounting 
for less than 1% of all malignant tumors at 
these sites. 

°. Age 
It occurs in adult and elderly patients. The 
mean age at diagnosis is 60 years. 
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e Sex 
A male predominance has been reported in 
bladder and a female predominance in the 
kidney. 

e Site 
Genitourinary LMS arise more frequently in 
the kidney and the bladder, while only rare 
cases have been reported in the prostate, the 
ureter, the spermatic cord, the testis, the penis, 
and the scrotum. 

* Treatment 
Surgery is the primary treatment, but adjuvant 
radiotherapy and chemotherapy may also be 
employed in selected cases. 

e Outcome 
LMS is an aggressive tumor with a high rate of 
distant metastasis and poor survival. 


Macroscopy 

LMSs are usually large tumors, macroscopically 
well circumscribed, with a white-tan cut surface, 
often with areas of hemorrhage and necrosis. 
Microscopy 

LMS consists of fascicles of atypical spindle cells 


with blunt ended, cigar-shaped nuclei, and eosino- 
philic fibrillary cytoplasm (Fig. 1). Moderate to 


Leiomyosarcoma, Fig. 1 Leiomyosarcoma showing a 
fasciculated pattern of spindle and pleomorphic cells with 
eosinophilic cytoplasm 
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severe pleomorphism is often seen, together with 
brisk mitotic activity and areas of necrosis. 
Lymphovascular invasion is also frequently 
identified. 


Immunophenotype 


LMS is positive for smooth muscle actin and in most 
cases at least focally positive for desmin. In rare 
cases, focal positivity for cytokeratins may be 
present. 


Molecular Features 


LMS presents complex genomic alterations, with 
mutational heterogeneity, frequent inactivation of 
TP53 and RB1, and widespread DNA copy num- 
ber alterations. 


Differential Diagnosis 


LMS must be distinguished from several other 
benign and malignant tumors. Leiomyoma may 
sometimes present cytologic atypia (“symplastic” 
or “bizarre” cells) but in the absence of significant 
mitotic activity. In the kidney, an important differ- 
ential diagnosis is with angiomyolipoma. In classic 
angiomyolipoma, the presence of adipose tissue 
and thick-walled blood vessels is diagnostic, but 
there are cases with a prominent smooth muscle 
component and cellular atypia that may be con- 
fused with LMS. In such cases, positive immuno- 
histochemistry for melanocytic markers, including 
HMB-45, is diagnostic of angiomyolipoma. 
Inflammatory myofibroblastic tumor can show 
some morphologic and immunohistochemical 
(actin positivity) overlap with LMS. However, it 
lacks significant cytologic atypia and presents an 
abundant inflammatory infiltrate. Presence of ALK 
gene rearrangements and of immunohistochemical 
positivity for ALK may be useful to support the 
diagnosis of inflammatory myofibroblastic tumor, 
although these markers are not entirely sensitive 
and specific. The distinction of LMS from 
sarcomatoid carcinoma may be challenging, for 


Leydig Cell Tumor 


the significant overlap of the histologic and immu- 
nohistochemical findings. However, sarcomatoid 
carcinoma is usually accompanied by a history of 
carcinoma or the presence of areas of in situ or 
invasive carcinoma that should be carefully 
searched for with thorough sampling. 
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Synonyms 


Interstitial cell tumor 


Definition 


Leydig cell tumors (LCTs) are composed of 
medium to large polygonal cells with abundant 
eosinophilic cytoplasm and resembling non- 
neoplastic Leydig cells of the testis. 


Leydig Cell Tumor 
Clinical Features 


LCTs are responsible for 10% of all cases of early 
pseudopuberty in children. The presentation of the 
precocious pseudopuberty symptoms occurs in the 
first 5 years of life (isosexual pseudoprecocity) (Kim 
etal. 1985). LCTs may be seen at any age in the adult 
life with asymptomatic testicular mass, but they may 
present with gynaecomastia and with the Cushing 
syndrome. Increased serum levels of testosterone 
and androstenedione are commonly seen. 
Bilaterality is an unusual presentation, found in 3% 
of cases. A minority of tumors occur with metastases 
in the setting of rare cases of malignant LCT (Suardi 
et al. 2009). In a few cases, LCT was found to be 
associated with Klinefelter syndrome (Sogge 
et al. 1979). 


Macroscopy 


LCTs are usually small, solid, well-circumscribed 
masses with maximum diameter ranging from 
0.5 to 5 cm. They are yellow, homogeneous, and 
soft and may present grossly hemorrage, necrosis 
(in about 25% of them), hyalinization, and 
calcification (Fig. 1). Extratesticular spread occurs 
in 10% of cases. 


Microscopy 


The tumor presents medium to large polygonal 
cells with abundant eosinophylic cytoplasm and 
a single round nucleolus (Fig. 2). The cytoplasm 
may present lipid vacuoles and LCT with 
adipose metaplasia is a variant. Brownish 
pigmentation and Reinke crystals are 
characteristic but found in only one third of 
cases. A variety of unusual appearances are 
reported, including microcystic changes, myxoid 
degeneration, ossification, ribbon-like, spindle 
cell differentiation, insular and trabecular 
pattern, lipid-rich and adrenocortical-like cells, 
and sarcomatoid change (Ulbright et al. 2002). 
Rarely the occurrence of a microcystic appearance 
of LCT has been reported. Adipose cells can 
occur as individual, scattered cells that are 
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Leydig Cell Tumor, Fig. 1 Leydig cell tumor. 
A yellowish, homogeneous nodule with regular contour 


Leydig Cell 
showing medium to large polygonal cells with abundant 
eosinophylic cytoplasm and round centrally located 
nucleolus 


Tumor, Fig. 2 Leydig cell tumor 


associated with vacuolated, neoplastic cells, 
retaining the nuclear features of Leydig cells. 
The most important feature of malignant LCT is 
its size, which on average is about 7 cm versus 
<3 cm in benign LCT. Mitoses are obviously 
also more frequent in malignant than benign 
tumors (13.9/HPF vs. 1.9/HPF). Further micro- 
scopic indicators of malignancy are a spindle 
cell shape, nuclear atypia, and polymorphism, 
necrosis (Fig. 3), vascular invasion, and invasion 
of surrounding tissue (Fig. 4). Number of prolif- 
erating cells is also greater in malignant LCT 
(Cheville et al. 1998). To predict a malignant 
course at least two of these features should be 
present. 


Leydig Cell Tumor, Fig. 3 Malignant Leydig cell tumor. 
Nuclear atypia, pleomorphism, and pseudocystic area with 
regressive features 


Leydig Cell Tumor, Fig. 4 Malignant Leydig cell tumor. 
Tumoral cells have infiltrated the soft tissue surrounding 
the testicular parenchyma 


Immunohistochemistry 


Over 90% of LCTs are positive for calretinin, 
a-inhibin, melan-A, and steroidogenic factor 
1 (SF1). But they stain with B-catenin, CD 
99, FOXL2, and synaptophysin and in 20% of 
cases with CK and S100. It has been reported 
negativity with WTI. 


Differential Diagnosis 


Large Cell Calcifying Sertoli Cell Tumor 
(LCCSCT) 

The presence of psammomatous calcifications are 
common features of both LCT and LCCSCT: in 
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the series of Ulbright (Ulbright et al. 2002) 
2 LCTs with calcifications had ossification 
with typical areas of LCT in other areas. 
The differences among the two entities are 
highlightened by immunohistochemical positivity 
for melan A and negativity for WT1 in LCT. 


Yolk Sac Tumor 

Complex collections of Leydig cells with promi- 
nent vacuoles could resemble a yolk sac tumor 
(YST), and sometimes the coalescence of these 
vacuoles produces large cystic spaces. This reticu- 
lar pattern could be misinterpreted, but the absence 
of other types of germ cell components, such as the 
absence of GCNIS and the rarity of pure YST in 
adults together with immunohistochemical find- 
ings (positivity for Glypican 3 and alfafetoprotein 
in YST) support the diagnosis of YST. 


Congenital Adrenal Hyperplasia (CAH) 
Testicular tumors of the adrenogenital syndrome 
resemble histologically LCTs, which poses a dif- 
ficulty to differential diagnoses. CAH is an auto- 
somal recessive disorder of the adrenal steroid 
synthesis caused by defects in the enzymes 
involved in the production of cortisol, aldoste- 
rone, and sex hormones. CAH occurs with almost 
always bilateral tumors and typically shows 
bands of fibrosis, more voluminous cytoplasm, 
prominent lipofuscin, and greater tendency for 
adipose metaplasia. Generally testicular adrenal 
rest tumors lack nuclear reactivity for androgen 
receptor (Wang et al. 2011). 
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Synonyms 


Calculi; Stones 


Definition 


Lithiasis is the formation of calculi or stones, 
which are concretions of material, usually mineral 
salts, in an organ. 


Clinical Features 
¢ Incidence 


Lithiasis in urinary system is an extremely com- 
mon disease, most frequently seen in the kidney 
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(nephrolithiasis). Calcium oxalate-based stones 
are the most common type of calculi. Less 
frequent are those of struvite, acid uric, and 
cysteine stones. The composition of the stones 
is variable; the calculi are the result of meta- 
bolic disorders, diet, urinary tract abnormali- 
ties, and genetic predisposition. Conversely, 
struvite stones are related to chronic bacterial 
infection of the urinary tract, with the presence 
of urea-splitting bacteria. Struvite stones are 
more common in patients with upper tract 
infection (Balaji and Menon 1997). 

Age 

Lithiasis is more common in adults, but may 
also occur in children with dietary low proteins 
and liquids. 

Sex 

Lithiasis is more common in males. They are 
frequently associated with urinary outflow 
obstruction secondary to benign prostatic 
hyperplasia. 

Site 

Lithiasis in urinary system is seen as 
nephrolithiasis (renal calculi), cystolithiasis 
(bladder calculi), or lithiasis of the renal pelvis 
and ureter. Pathologic features are not related 
with the type of calculi but depend on their 
obstructive effects and to the extent of organ 
damage. 

Calculi may be also seen in the normal pros- 
tatic glands, in prostatic adenocarcinoma, and in 
the wall of seminal vesicle. These stones result 
from calcification of corpora amylacea in acinar 
glands, in prostatic adenocarcinoma, and in the 
seminal vesicles and are related to obstruction 
and/or infection. 

Microlithiasis may be histologically illus- 
trated in cryptorchid testis and in patients 
with Klinefelter syndrome (Nistal et al. 1995). 
Treatment 
Medical lithotripsy for removal of ureteric 
calculi is a common practice. The treatment for 
struvite stones is percutaneous nephrolithotomy. 
Outcome 
The calcium deposition in organs (e.g., inter- 
stitial and tubular deposits of calcium) may 
seriously damage affected organs. The calculi 
cause dilatation of duct and irritation of the 
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adjacent tissues with pain, inflammation, and 
swelling. When obstruction of a duct occurs, 
this may allow infection and cause destruction 
of the upstream organ. Kidney stones can cause 
hydronephrosis, pyelonephritis, pyonephrosis, 
and renal failure. Urinary bladder stones may 
cause inflammation, infection, and bladder 
obstruction. 


Macroscopy 


Small non-symptomatic calculi may be difficult 
to demonstrate by clinical means; larger stones 
that cause pain are easy to diagnose. There are 
some large stones, struvite stones, and most 
staghorn stones (Fig. 1) (molding the pye- 
localiceal system) (Healy and Ogan 2007), 
related to obstruction and infection (sometimes 
associated with xantho-granulomatous pyelone- 
phritis), which remain in the renal pelvis and 
calyces, and therefore can be properly illustrated 
on gross examination. Sometimes, obstructive 
nephropathy with dilatation and hydronephrosis 
is seen in association with pyelo-ureteric junc- 
tion or in ureteric stone. Lithiasis may involves 
prostatic urethra (Fig. 2). 


Microscopy 


Renal interstitial calcium deposits may be histo- 
logically documented in association with pyelo- 
ureteric wall deposits. The presence of calculi 
causes erosion of the mucosae, with ulceration, 
reactive urothelial changes, inflammation, and 
fibrosis. 


Differential Diagnosis 


The pathologic features of lithiasis are so charac- 
teristic that should not present any differential 
diagnostic problem. Eventually, the coexistence 
of lithiasis and neoplastic disease may be a source 
of interpretative difficulty, occasionally (Chow 
et al. 1997). Recognizing the histology of associ- 
ated reactive lesions such as pyelitis and ureteritis 
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Lithiasis, Fig. 1 Lithiasis of the renal pelvis with 
staghorn stones 


Lithiasis, Fig. 2  Lithiasis of the prostatic urethra 


cystica, polypoid pyelitis and ureteritis, or squa- 
mous metaplasia may avoid excessive work-up of 
the case (Ozdamar et al. 1997). 
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Definition 


Lymphangioma is a benign proliferation of lym- 
phatic vessels. 


Clinical Features 


e Incidence 
Lymphangiomas of the urogenital tract are 
exceptionally rare. 

°. Age 
Lymphangiomas are detected mainly in chil- 
dren and young adults. 

e Sex 
No gender predilection is reported. 

e Site 
A superficial microcystic variant (lymphangioma 
circumscriptum) and a deep macrocystic variant 
(cavernous lymphangioma) can be recognized. 
Lymphangioma circumscriptum may exception- 
ally occur in the penoscrotal region, while cystic 
lymphangioma may arise in the kidney and uri- 
nary tract, including the urethra and the bladder. 

e Treatment 
The standard treatment is radical surgical 
resection. 

e Outcome 
No recurrence is usually noted after complete 
removal of the lesion. 


Macroscopy 


Lymphangioma circumscriptum presents with 
multiple, grouped, translucent vesicles that may 
sometimes become pink or red because of hemor- 
rhage from adjacent capillaries. A hyperkeratotic, 
verrucous surface may develop in older lesions. 
Deep lymphangiomas of the urinary tract present 
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as unicystic or multicystic lesions containing clear 
fluid; those arising in the urinary bladder have a 
polypoid appearance and protrude in the lumen. 


Microscopy 


Lymphangioma circumscriptum consists of 
dilated thin-walled lymphatic vessels containing 
proteinaceous fluid. The overlying epidermis is 
acanthotic and hyperkeratotic. Deep seated cystic 
lymphangiomas present as a collection of dilated 
lymphatic vessels surrounded by fibrous tissue 
with occasional irregular bundles of smooth- 
muscle cells and often with associated lymphoid 
aggregates (Fig. 1). 


Immunophenotype 

Endothelial cells of the proliferating lymphatic 
vessels stain for podoplanin. 

Differential Diagnosis 

The diagnosis is usually straightforward, although 


after removal the lesion may collapse and become 
difficult to identify. 


Lymphangioma, Fig. 1 Cystic lymphangioma. The 
endothelial lining is flattened and devoid of atypia. The 
wall consists of fibrous tissue and the content of proteina- 
ceous fluid with scattered lymphocytes 
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Synonyms 


Soft yellow plaque 


Definition 


It is an inflammatory lesion resulting in histiocytic 
accumulation, which is related to impaired 


intraphagosomal digestion. 


Clinical Features 


Age 

The peak incidence is in the fifth decade, with 
only anecdotal cases described in children 
(Krauel et al. 2009). 

Sex 

Female/male — 3:1 

Site 

The urinary bladder is the most common loca- 
tion of malakoplakia in the genitourinary 
organs. Rare locations of the disease include 
the renal pelvis and ureter and the renal paren- 
chyma (Trillo et al. 1977). Epididymis may be 
involved, as may also be seen in the prostate, 
with less than 50 reported cases (Wagner 
et al. 2007). 

Treatment 

Localized or radical resection may be neces- 
sary together with adjuvant antibiotic therapy. 
The uncommon ureteric malakoplakia may 
cause obstruction and hydronephrosis. 
Outcome 

Prognosis is generally good and is related 
to extension of renal and urinary tract 
involvement. 


Incidence 

Uncommon lesion associated with E. Coli bac- 
terial infection. It may be related to concurrent 
acute inflammation and immunosuppression 
(Long and Althausen 1989). 


Macroscopy 


The majority of reported cases are multiple soft 
yellow or yellow-brown plaques, nodules, or pol- 
ypoid lesions, with less than 2 cm in greatest 
dimension. In the kidney the nodules may be 
larger and involve the entire kidney. 
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Malakoplakia, Genitourinary Tract, Fig. 1 Malaco- 
plakia: presence of intracytoplasmic inclusions (Michaelis- 
Gutmann bodies) in hematoxylin-eosin staining in the 
large picture; macrophages containing PAS-positive gran- 
ules in the small image (PAS stain) in the lower left corner 


Microscopy 


It shows Submucosal accumulation of macro- 
phages with a granular eosinophilic cytoplasm 
(von Hansemann cells) and small basophilic 
intracytoplasmic inclusions (Michaelis-Gutmann 
bodies) (Fig. 1). The covering urothelium is usually 
unremarkable. In late-stage cases, the associated 
inflammation and fibrosis with extensive granula- 
tion tissue may obscure the diagnostic picture. 


Immunophenotype 


CD68-positive macrophages containing PAS- 
positive and von Kossa-positive calcium- 
containing granules (phagolysosomes containing 
degraded bacteria) known as Michaelis-Gutmann 
bodies are diagnostic of the lesion. 


Differential Diagnosis 


In the bladder and urinary tract, the main differ- 
ential diagnosis is urothelial carcinoma. The rec- 
ognition of the presence of histiocytes and 
Michaelis-Gutmann bodies allows the diagnosis. 
The stain with keratins may help in difficult cases. 


Malignant Peripheral Nerve Sheath Tumor 


In the kidney, malacoplakia overlaps gross and 
histologic features with xanthogranulomatous 
pyelonephritis or appears as a nodule resembling 
a tumor. 

In the prostate, malacoplakia may be mis- 
diagnosed as poorly differentiated carcinoma by 
transrectal ultrasound and histopathologic evalu- 
ation. The negative stain of keratins and the 
markers of prostate carcinoma (PSA, racemase, 
NKX3.1) and positive CD68 stain support the 
correct diagnosis Testo. 
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Synonyms 


Malignant schwannoma; Neurofibrosarcoma 


Definition 


Malignant tumor derived from Schwann cells or 
pluripotent cells of neural crest origin. 


Malignant Peripheral Nerve Sheath Tumor 
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Clinical Features 


e Incidence 
It represents 5-10% of all soft tissue sarcomas 
and occurs in only 0.001% of the population. 
Fifty percent of malignant peripheral nerve 
sheath tumors (MPNST) are associated with 
neurofibromatosis type 1 (NF1), about 10% 
are radiotherapy-induced (average of 17 years 
post-radiation), while the remainder are 
sporadic. 

°. Age 
It generally occurs in adulthood, typically 
between 20 and 50 years of age. 

° Sex 
Men and women are equally affected. 

e Site 
The common sites of occurrence are limbs, 
trunk, head/neck, and retroperitoneum. Most 
MPNSTs arise in major nerve trunks (sciatic 
nerve, brachial and sacral plexus). Despite the 
rich innervations of the area, genitourinary 
MPNSTs are extremely rare. Single case 
reports of MPNST arising in the kidney, the 
prostate and paratesticular region, as well as in 
external genitalia have been reported. The 
penis is the most frequently described site 
(nine cases). 

e Treatment 
Complete surgical resection (wide resection 
or amputation) is the treatment of choice. 
Adjuvant radiotherapy may be applied. Che- 
motherapy is used in adjuvant as well as met- 
astatic disease even if the tumor is generally 
poor responsive. 

e Outcome 
The prognosis is poor, with a 5-year 
overall survival rate of about 40%. MPNSTs 
have a 50% rate of local recurrence at 
12 months and a 50% rate of metastasis at 
24 months (lungs, bone, and pleura are 
the most common sites). Worse prognosis is 
associated with male gender, tumor size 
greater than 5 cm, high-grade lesion, 
more than 25% necrosis and association 
with NF1. 


Macroscopy 


Gray to white pseudoencapsulated mass of firm to 
fleshy consistency that can involve a nerve. It 
often exhibits hemorrhagic and necrotic foci. 
The average size is more than 5 cm. 


Microscopy 


The tumor shows a wide spectrum of cytoarchi- 
tectural patterns, generally with high mitotic rate 
and large areas of geographic-like necrosis. Only 
15% of MPNSTs are low grade. Perineural or 
intraneural spread is observed when associated 
with nerve. 

Spindle cell MPNST (80% of the cases) is com- 
posed by fascicles of uniform to pleomorphic spin- 
dle cells in storiform, palisades or rosette-like arrays. 
Some tumors may have hemangiopericytoma-like 
vascular pattern. Wide necrotic areas are often 
observed (Fig. 1). 

MPNST with heterologous differentiation 
(15%) may have metaplastic cartilage, bone, or 
skeletal muscle (Triton tumor). 

The epithelioid subtype (5%) shows large epi- 
thelioid cells with eosinophilic cytoplasm, large 
nuclei with macronucleoli, mixed with spindle 
cells. The extracellular matrix is often myxoid. 


Nerve Sheath Tumor, 


Malignant 
Fig. 1 Malignant peripheral nerve sheath tumor pre- 
senting as a spindle cell neopalsm with fascicular pattern 


Peripheral 
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Immunophenotype 


MPNST shows absent or focal S100 expression in 
about 60%, and SOX10 is also detected at similar 
rates. CD57 is positive in neurofibroma-like areas. 
Partial or complete loss of HK27me3 is frequently 
observed in MPNSTs, particularly in 
NFl1-associated tumors, and this marker may be 
helpful in the distinction of MPNST from benign 
nerve sheath tumors. The expression of HK27me3 
is retained in epithelioid MPNST, as it is S100 
positivity. 


Molecular Features 


Neurofibromatosis type 1 (NF1) patients have an 
estimated 8—13% lifetime risk for developing the 
tumor, mainly from previous plexiform neurofi- 
bromas. NF1 is caused by germline mutation of 
NF1 tumor suppressor gene, but the somatic loss 
of second NF1 allele is necessary for 
tumorigenesis. 


Differential Diagnosis 


The differential diagnosis is mainly with mono- 
phasic synovial sarcoma, cellular schwannoma, 
and melanoma. 

Synovial sarcoma has lower mitotic rate and 
usually is immunoreactive for EMA, cytokeratin 
7, and cytokeratin 19, while S100 is negative. 
Molecular analyses can be of help, since the typ- 
ical SS/8-SSX fusion is absent in MPNSTs. 

Cellular schwannoma may present brisk 
mitotic activity, but it lacks cytological atypia 
and $100 staining is intense and diffuse. 

MPNSTs with melanin may mimic melanoma; 
however, HMB45 and MARTI are usually 
negative. 
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Synonyms 

Genitoperineal raphe cyst; Mucoid cyst of the 
penile skin; Parameatal cyst 

Definition 

Median raphe cyst is a cyst arising along the 


midline of the ventral side of the male genital 
area. It is commonly thought to be secondary to 


Median Raphe Cyst 


anomalies in fusion between genito-urethral folds 
and urethral plate. It is mostly asymptomatic, but 
it can enlarge owing to infection or trauma, or 
during adolescence, thus interfering with urinary 
and sexual functions. 


Clinical Features 


e Incidence 
It is a rare lesion, with no reported studies 
about the exact incidence of occurrence. 

°. Age 
Median raphe cyst often arises in childhood but 
may become evident later during growth. This 
could explain the bimodal peak of incidence in 
age that has been observed (childhood and 
young adults). 

e Sex 
Male. 

e Site 
Median raphe cyst may potentially arise from 
any site on the ventral side of the genital area, 
including the parameatus, glans penis, penile 
shaft, scrotum, and perineum. 

e Treatment 
The suggested treatment is surgical excision. 
Occasionally spontaneous regression occurs; 
simple aspiration is not recommended because 
of higher risk of recurrence. 

e Outcome 
Median raphe cyst is an entirely benign lesion, 
and complete surgical excision ensures an 
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excellent outcome. The main surgical risks 
derive from a potential infection. Cases of 
recurrence have been observed secondary to 
incomplete excision or simple aspiration. 


Macroscopy 


It usually presents as a solitary and movable nod- 
ule, sometimes translucent, localized on the ven- 
tral surface of the penis. The majority of the 
reported cysts have a diameter of 1—2 cm. 


Microscopy 


Median raphe cysts can be classified on the basis of 
the epithelial lining (Hung et al. 2012). The most 
common type is a columnar epithelium with layers of 
uniform small cells (urethral type, Fig. la, b). Squa- 
mous metaplastic epithelium and glandular forma- 
tion are far less common. Occasionally metaplastic 
ciliated cell, goblet cells, and apocrine-like epithe- 
lium can be observed. A mixed variant, consisting of 
two or more types of different epithelia, frequently 
occurs. Melanin pigment and/or dendritic melano- 
cytes have also been reported (Nishida et al. 2012). 


Immunophenotype 


The epithelial lining is cytokeratin 7 and CEA 
positive; cytokeratin 20 is negative. Focal 


Median Raphe Cyst, Fig. 1 Cyst lined by layers of columnar uniform small cells (a hematoxylin and eosin, 5x); 
occasional goblet cells in otherwise urothelial-like epithelium (b hematoxylin and eosin, 10x) 


188 


neuroendocrine differentiation, identified by 
chromogranin A and synaptophysin expression, 
has been recorded (Dini et al. 2001). 


Molecular Features 


No molecular data are available. 


Differential Diagnosis 


Cysts should be differentiated from other cystic 
lesions occurring in the genital area such as epi- 
dermal cyst, which are typically lined by squa- 
mous epithelium and filled with keratinic 
material, pilonidal cyst, and urethral diverticulum. 
Lack of both decapitation secretion and a 
myoepithelial layer distinguishes median raphe 
cyst from apocrine cystadenoma. 
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Synonyms 


Cystic disease of renal pyramids 


Medullary Sponge Kidney 
Definition 


It is anongenetically transmitted likely congenital 
disease, usually asymptomatic, characterized by 
the presence of ectasia of papillary collecting 
ducts in the renal medulla. 


Clinical Features 


e Incidence 
It is a rare disease, characterized by a preva- 
lence among the general population ranging 
between 5/10,000 and 5/100,000. 

°. Age 
It is commonly detected in adults, although 
pediatric cases are reported. 

° Sex 
No gender predilection. 

e Site 
Kidneys are bilaterally affected with normal 
size and intact function. 

e Treatment 
There is no specific treatment for medullary 
sponge kidney, and the current therapeutic 
options are aimed to avoid the complications 
or solve them. 

* Outcome 
The outcome is related to complications. 


The main clinical symptom is given by renal 
lithiasis, which only occasionally has the staghorn 
morphology. Intravenous urography shows dis- 
tinctive radial linear streaking in the cystic renal 
papillae resembling bunch of flowers. 


Macroscopy 


Several bilateral medullary cystic cavities are seen 
in both kidneys involving one to all of pyramids. 


Microscopy 


Medullary dilations are lined by cuboidal epithe- 
lium with calcareous deposits. Often severe 
inflammation and scarring in interstitium, with 
tubular atrophy near papillary tips, are seen. 


Melanoma, Genitourinary Tract 
Differential Diagnosis 


Autosomal-dominant polycystic kidney disease 
with medullary ductal ectasia 
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Synonyms 


Malignant melanoma 


Definition 


Melanoma is a malignant tumor of melanocytes 
which may involve primarily or secondarily the 
urogenital tract. In the urinary tract, the criteria to 
be met to classify a melanoma as primary are no 
other previous or concomitant skin melanoma, no 
evidence of regressed melanoma, and a recurrence 
pattern consistent with the primary tumor diagno- 
sis. Melanomas arising on the penile shaft skin are 
classified as cutaneous, whereas those occurring 
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on the glans, meatus, corona, inner prepuce, or 
urethra are mucosal melanomas. 


Clinical Features 


e Incidence 
Primary melanomas of the genitourinary tract 
account for less than 1% of all melanomas 
(El-Safadi et al. 2014). In the urinary tract, 
metastatic melanoma is more frequently 
encountered than primary melanoma. Primary 
melanoma is more common in the urethra with 
approximately 150 reported cases (El-Safadi 
et al. 2014). In the bladder less than 50 cases 
of primary melanomas (Venyo 2014) and 
approximately 24 of metastatic melanomas 
(Meunier et al. 2015) have been reported. Ure- 
ter and renal pelvis are extremely rare locations 
for primary melanoma with very few reported 
cases (Liapis et al. 2016). In the prostate pri- 
mary melanoma is exceedingly rare, with less 
than ten cases reported (Tosev et al. 2015); 
most cases are metastatic melanomas, with an 
incidence of 1% at autopsy, or primary mela- 
nomas arising in the urethra. In the penis mel- 
anoma has been reported in approximately 
220 cases (Papes et al. 2014) and accounts for 
1.4% of all penile neoplasms. 

°- Age 
Primary urethral melanoma mainly occurs in 
old people, with a median age of 64 years 
(El-Safadi et al. 2014). In the bladder it occurs 
in patients aged between 44 and 81 years 
(Venyo 2014). In the reported cases involving 
the kidney, the age ranged from 35 to 74 years. 
In the prostate primary melanoma is reported in 
men between 37 and 85 years (Tosev et al. 
2015). In the penis the age ranges between 
50 and 70 years, with a median age of 
65 (Papes et al. 2014). 

° Sex 
In the urethra the male to female ratio is 1:3 
(El-Safadi et al. 2014). In the bladder there is 
no gender preference (Venyo 2014). 

e Site 
Primary melanoma of the urethra most fre- 
quently involves the meatus and distal urethra 
(El-Safadi et al. 2014). 
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In the bladder it occurs throughout the blad- 
der (Venyo 2014). 

In the kidney it can involve the renal paren- 
chyma and the pelvis as well (Liapis 
et al. 2016). 

The prostate may be extensively involved. 

Melanoma of the penis is mainly localized 
in the glans, mostly at the meatus and in the 
corona; other locations include the foreskin, 
the skin of the shaft, the coronal sulcus, and 
the urethral meatus. Melanomas of the glans 
may extend to the urethra and even to the 
bladder (Papes et al. 2014). 

e Treatment 

In the reported cases of primary melanoma of 
the urethra, the first line of treatment included 
wide tumor excision associated with partial 
urethrectomy, total urethrectomy, or 
cystectomy. After surgery adjuvant radiother- 
apy, chemotherapy, and immunotherapy are 
possible therapeutic options. 

There is no consensus regarding the best 
therapeutic approach in melanoma of 
the bladder. Treatment options include trans- 
urethral resection, partial and radical 
cystectomy, chemotherapy, excision and 
radiotherapy and chemotherapy, cystectomy 
and radiotherapy, interferon alpha, and local 
instillation of Bacillus Calmette-Guerin 
(Venyo 2014). 

In the kidney treatment includes radical 
nephrectomy and nephroureterectomy associ- 
ated with chemotherapy or interferon therapy 
(Liapis et al. 2016). 

In case of prostatic melanoma, prostatec- 
tomy with lymphadenectomy is recommended 
(Tosev et al. 2015). 

In localized melanoma of the penis, wide 
local excision and sentinel lymph node biopsy 
are the treatments of choice. If located on the 
glans and distal urethra, local excision, 
urethrectomy, glans amputation, or partial 
penectomy may be sufficient. Ilioinguinal 
lymphadenectomy can be undertaken in 
patients with inguinal lymph node metastases 
(Papes et al. 2014). 


Melanoma, Genitourinary Tract 


* Outcome 
Urethral melanoma has a very poor prognosis. 
Local and distant metastasis can be observed at 
the time of diagnosis. The high rates of recur- 
rences seem to be related to the large propor- 
tion of patients diagnosed in an advanced stage 
of the disease. 

Almost all of the described cases of mela- 
noma of the bladder have been correlated with 
death of the patient (Venyo 2014). 

Recurrences and metastases after primary 
surgery for melanoma of the kidney are 
reported (Liapis et al. 2016). 

The few reported cases of primary prostatic 
melanoma have shown a poor response to sur- 
gery and systemic therapy. 

T1 and T2 penile melanomas show a relatively 
good prognosis. Patients with ulceration, tumor 
thickness >3.5 mm, and tumor size >15 mm 
carry an adverse prognosis (Papes et al. 2014). 


Macroscopy 


Melanoma of the urethra presents with a pigmented 
or nonpigmented mass showing nodular, polypoid, 
or papillary growth (El-Safadi et al. 2014). 

Melanoma of the bladder presents with a vari- 
ably pigmented polypoid solid tumor or as multi- 
ple lesions if metastatic. 

In the kidney primary melanoma presents with a 
mass involving the renal pelvis, eventually protrud- 
ing in the calyx and peripelvic fat, with or without 
extension into the renal parenchyma or as a paren- 
chymal solid tumor, eventually with areas of hem- 
orrhage. Metastatic melanoma mainly manifests 
with multiple cortical nodules (Liapis et al. 2016). 

In the prostate an extensive nodular or multi- 
nodular pattern can be observed. 

In the penis the lesion presents as a macula, 
papule, or nodule, usually with irregular borders 
and may be ulcerated (Fig. la, b). The color of the 
lesion varies from black and brown to 
amelanotic. Melanomas located on the meatus 
can appear as a protruding polypoid tumor 
(Papes et al. 2014). 


Melanoma, Genitourinary Tract 


Melanoma, Genitourinary Tract, Fig. 1 Asymmetric 
partially pigmented ulcerated lesion, 3 cm in size, with 
irregular borders and erythematous areas of clinical regres- 
sion located on the glans penis (a). Dermoscopy shows a 
prominent pigmented irregularly distributed network, 


Microscopy 


In the urinary tract, a typical feature in most cases 
is represented by large epithelioid or spindle cells, 
eventually containing melanin pigment. Finding 
melanoma in situ in the urothelium is indicative of 
primary melanoma. 

Melanoma of the penis is similar to melanoma 
of other sites; superficial spreading, nodular, and 
lentiginous melanomas can be observed (Fig. Ic). 
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peripheral streaks, a large whitish scar-like area with atyp- 
ical vascular pattern (b). Atypical pigmented melanocytes 
arranged in nests and single cells with inflammatory cells 
and melanophages intermingled (c. Hematoxylin and 
eosin, 20X) 


immunophenotype 


Markers of melanocytic differentiation include 
pS100, HMB45, melan A, tyrosinase, and 
microphthalmia-associated transcription factor. 
Melanoma can express all the markers or may 
express one, some or even none of the markers. 
pS100 has a high sensitivity for melanoma detec- 
tion since it is expressed in almost all primary and 
metastatic melanomas but with a relatively low 


192 


melanoma specificity since it can be positive in 
other tumors. HMB45 is the most specific marker 
of melanocytic differentiation (specificity more 
than 95%) but lacks sensitivity. Although more 
sensitive than HMB45, melan A is considered not 
sufficiently specific and not quite as sensitive as 
pS100 since it is not positive in all melanomas. It 
can also stain macrophages and melanophages. 
Tyrosinase has demonstrated better specificity 
than melan A and sensitivity similar to HMB45 
and melan A, and it does not stain macrophages. 
Microphthalmia-associated transcription factor 
has a sensitivity more than 80% and similar spec- 
ificity of melan A. 


Molecular Features 


BRAF and c-KIT mutations have been rarely 
reported in penile melanomas. 95% of BRAF 
mutations implicate a single point mutation 
resulting in an amino acid substitution at posi- 
tion 600 from a valine (V) to a glutamic acid 
(E) (BRAF V600E). This mutation leads to con- 
stitutive MAPK pathway activation. c-KIT is a 
tyrosinase kinase receptor whose mutation 
activates MAPK, PI3K-AKT, JNK, and 
JAK/STAT downstream pathways implicating 
in cell growth, migration, and differentiation. 
Missense mutations are predominant and 
the most frequent alterations involve exons 
11 and 13. 


Differential Diagnosis 


Discrimination between primary and metastatic 
melanomas is crucial for ensuring an optimal 
management of the patient. A thorough clinical 
history is mandatory. 

In the bladder and prostate, differential diag- 
nosis include melanosis and blue nevus. 
Melanosis is defined by the presence of melanin- 
laden epithelial cells and macrophages in the 
urothelial lining or melanophages in the lamina 
propria of the urinary tract. It can be found 
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associated with melanoma. In prostatic melanosis 
the melanin pigment is found in the stromal cells 
with or without involvement of the surrounding 
epithelium. Blue nevus is a benign melanocytic 
proliferation lacking the atypia, pleomorphism, 
and destructive pattern of growth typical of 
melanoma. 

Renal melanoma can show clear cell appear- 
ance simulating conventional clear cell carci- 
noma and perivascular epithelioid cell tumor 
(PEComa) (Liapis et al. 2016). Clear cell carci- 
noma expresses AEI—-AE3, CAMS.2, and EMA 
and is negative for melanocytic markers. 
PEComa_ exhibits smooth muscle and 
melanocytic differentiation and stains with mus- 
cle actin, HMB45, melan A, tyrosinase, and 
microphthalmia-associated transcription factor 
but is negative for pS100. 

In the penis extramammary Paget disease and 
penile intraepithelial neoplasia/squamous cell 
carcinoma may mimic melanoma. The pagetoid 
pattern in Paget disease may strikingly resemble 
that observed in melanoma; presence of melanic 
pigmentation in Paget cells must not lead to 
misinterpretation. Paget cells express low- 
molecular-weight cytokeratins, in particular 
CK7, CAM 5.2, AE1—AE3, and EMA, and do 
not express melanocytic markers. Penile 
intraepithelial neoplasia/squamous cell carci- 
noma may present with a pagetoid growth of 
squamous neoplastic cells which are positive 
for cytokeratins and negative for melanocytic 
markers. Melanoma with spindle cells must be 
differentiated from spindle cell squamous cell 
carcinoma. An overlying associated in situ or 
keratinizing component can be of help, but 
immunohistochemistry is required. Spindle cell 
squamous cell carcinoma expresses p63, p40, 
CK5/6, and 34betaE12 but is negative for 
melanocytic markers. 
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Synonyms 

Lentiginosis Pigmented melanocytosis and pros- 
tatic nevohyperplasia 

Definition 


Abnormal or excessive deposition of melanin pig- 
ment within cells and/or tissues. 
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Clinical Features 


e Incidence 
Melanosis of the urinary tract is a rare condi- 
tion, with few reported cases (Sanborn et al. 
2009; Patel et al. 2013). 

Prostatic melanosis is extremely rare with 
approximately 20 cases reported (Klock 
et al. 2010). 

Genital melanosis is a relatively infrequent 
condition with an estimated reported incidence 
to be as low as 0.011% of dermatologic patients. 
Incidence is increased in patients with a history 
of melanoma (Haugh et al. 2017). 

°. Age 
In melanosis of the urinary tract, patient age 
ranges from childhood to old age. 

Prostate melanosis has been described in 
middle-aged and old men. 

Penile melanosis arises in adults or in the 
elderly, with only few cases reported under 
20 years of age (Barnhill et al. 1990). 

° Sex 
Not applicable. 

e Site 
Urogenital melanosis has been described in the 
urinary tract, prostate, and glans and on the 
shaft of the penis. 

* Treatment 
Melanosis of the urinary tract is incidentally 
found at cystoscopy performed for unrelated 
symptoms. As well prostatic melanosis is an 
incidental finding in samples from benign 
prostatic hyperplasia and, more rarely, from 
prostatic adenocarcinoma and does not require 
any therapy. 

In penile melanosis adequate histological 
sampling is necessary to confirm the diagnosis 
and rule out malignancy. 

e Outcome 
Melanosis of the urinary tract is regarded as a 
benign entity, but because of the rarity and 
uncertain natural history, ongoing surveillance 
and follow-up are recommended to rule out the 
development of a melanocytic or urothelial 
malignancy (Sanborn et al. 2009). 
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There is no evidence that the presence of 
melanosis is etiologically associated with pros- 
tatic adenocarcinoma (Klock et al. 2010). 

The majority of cases of genital melanosis 
tend to stabilize or regress with time and will 
not ultimately result in melanoma. But, in partic- 
ular if atypia is found histologically, a total body 
skin examination is indicated (Haugh et al. 2017). 
It can be part of hereditary syndromes such as the 
Laugier-Hunziker, Peutz-Jegher, Carney, and 
Riley-Bannayan-Ruvalcaba. Eruptive forms can 
be associated with visceral adenocarcinomas. 


Macroscopy 


In the urinary tract, melanosis clinically presents 
with mucosal brown to black pigmentation, and 
either flat or punctuate patterns can be observed. 

Prostatic melanosis manifests as black streaks 
or nodules. 

Penile melanosis usually presents as single or 
multiple macules, with typically irregular and 
varying in intensity pigmentation and irregular 
borders, often several centimeters in diameter. 


Microscopy 


Melanosis of the urinary tract is defined by the 
presence of melanin-laden epithelial cells and 
macrophages in the urothelial lining or 
melanophages in the lamina propria. Synchronous 
and metachronous urothelial dysplasia, urothelial 
carcinoma, transitional cell carcinoma, and mela- 
noma of the bladder have been described 
(Sanborn et al. 2009; Patel et al. 2013). 

In prostatic melanosis the melanin pigment is 
found in the stromal cells with or without involve- 
ment of the surrounding epithelium, according to 
the hypothesis of stromal to epithelial melanin 
transmission (Klock et al. 2010). The exclusive, 
even rarer, presence of melanin in the benign 
prostatic epithelium seems to indicate that the 
epithelium might be able to produce melanin. 
Unfrequently pigment may be found in concomi- 
tant adenocarcinoma. 
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Penile melanosis is characterized by increased 
pigmentation of basal keratinocytes and melano- 
cytes, often associated with an increase in basal 
melanocytes (Fig. 1, a—c). Randomly distributed 
large epithelioid melanocytes are rarely encoun- 
tered. Patients with a history of melanoma are 
more likely to show suprabasal spread of melano- 
cytes when compared to patients with no history of 
melanoma (Haugh et al. 2017). Subepithelial 
melanophages can be conspicuous. 


immunophenotype 


Staining with melanocytic markers helps in 
assessing the distribution of melanocytes in penile 
melanosis. 


Molecular Features 


No specific molecular features are reported. 


Differential Diagnosis 


In the urinary tract, melanosis must be distinguished 
from melanoma. As a benign entity, melanosis 
lacks the nuclear atypia, pleomorphism, and 
destructive growth pattern typical of melanoma. 

Prostatic melanin granules can be usually dis- 
tinguished from golden granular lipofuscin and 
yellow-brown hemosiderin deposits based on 
hematoxylin- and eosin-stained sections alone. 
However histochemical stains can help in this 
regard. Lipofuscin stains with Sudan black 
B and PAS and hemosiderin with Prussian blue 
stain. Melanin appears black with Fontana- 
Masson stain. 

In penile melanosis the main differential diag- 
nosis is with an early stage of melanoma in situ. 
The evidence of crowded and disordered arrayed 
melanocytes with nuclear hyperchromasia and 
atypia, thick dendrites, diffuse pagetoid spread, 
and a variable subepithelial dense inflammatory 
infiltrate favor a diagnosis of melanoma. 


Melanosis, Genitourinary Tract 
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Melanosis, Genitourinary Tract, Fig. 1 Large brown- 
ish lesion, irregular in pigmentation and borders on the 
glans penis (a). Dermoscopy shows a diffuse homogenous 
pigmentation, with some aspects of linear pattern and no 


When lichen sclerosus coexists, the associated 
dermal changes may mimic a completed regressed 
melanoma. 
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features of melanocytic proliferation (b). Increase in basal 
melanocytes and increased pigmentation of basal 
keratinocytes and melanocytes (c). Hematoxylin and 
eosin, 10x 
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Definition 


Proliferation of benign acini arranged in lobules 
or infiltrating between muscle bundles and pros- 
tatic acini without a stromal desmoplastic 
response (Bostwick et al. 2003; Chen et al. 2011). 


Clinical Features 


e Incidence 
Present in <1% of transurethral resections and 
are rarely identified in needle biopsies. 

e Age 
Patients ranged in age from 66 to 82 years 
(mean, 72 years). 

e Sex 
Male. 

e Site 
Prostate. 

e Treatment 
Not required. 

e Outcome 
Benign not associated with increased risk of 
cancer. 


Microscopy 


Histologically mesonephric remnants are identi- 
cal to what is seen in the female genital tract, 
being composed of small glandular structures 
lined by a single layer of cuboidal cells, with 
scant amounts of eosinophilic or amphophilic 
cytoplasm, usually with dense eosinophilic 
colloid-like intraluminal secretory material 


Mesonephric Remnant of the Prostate 


Mesonephric Remnant of the Prostate, Fig. 1 Micro- 
scopic appearance of mesonephric remnants in prostatic 
stroma 


(Fig. 1) (Bostwick et al. 2003). In some cases, 
they are forming glands with papillary infoldings 
or micropapillary tufts or ill-formed small glands 
intermixed with spindle cells (Chen et al. 2011). 


immunophenotype 


The characteristic lack of PSA and PAP expres- 
sion can be useful in confirming the diagnosis in 
difficult cases. Racemase can be focally positive; 
CK34betaE12 and p63 are typically positive but 
can be negative. 

PAX8 is diffusely positive (Bostwick et al. 
2003; Chen et al. 2011; Hameed and Humphrey 
2005). 


Differential Diagnosis 


The acini are lobular or infiltrative and may be 
architecturally mistaken for adenocarcinoma. 
Immunohistochemical studies with antibodies to 
PSA and keratin 34BE12 are helpful in separating 
mesonephric remnants from adenocarcinoma, 
similar to the case of other benign mimics 
(atypical adenomatous hyperplasia, atrophy, post- 
atrophic hyperplasia, basal cell hyperplasia, scle- 
rosing adenosis, verumontanum mucosal gland 
hyperplasia, and atypical small acinar prolifera- 
tion) (Bostwick et al. 2003; Chen et al. 2011). 


Mesothelioma 
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Synonyms 


Malignant mesothelioma 


Definition 


Malignant tumor arising from the serosal mem- 
brane of the tunica vaginalis. 


Clinical Features 


e Incidence 
Uncommon tumor. 

°. Age 
Mean age 60 years, patients are older than 
germ cell tumor patients. Rare cases have 
been reported in children (Khan et al. 1997). 

e Sex 
Male. 
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e Site 
Mesothelioma arises from tunica vaginalis 
but envelops and invades the testicular 
parenchyma. 

e Treatment 
Radical inguinal orchiectomy is the treatment 
of choice. Retroperitoneal lymph-node dissec- 
tion and postoperative radiotherapy or chemo- 
therapy has been suggested. 

e Outcome 
It is an aggressive tumor, with high recurrence 
rate and metastatic disease. 


Macroscopy 


It is usually a solid mass causing thickening 
of the tunica vaginalis in the context of 
hydrocele with occasional papillae on 
the surface. The tumor may grossly involve the 
testis. 


Microscopy 


Paratesticular mesothelioma shows epithelial pat- 
tern in the majority of the cases (70%), or biphasic 
(30%). The sarcomatoid subtype is rare in this 
location, and desmoplastic subtype has not yet 
been described. In cases of epithelial subtype, 
the papillae have thick, hyalinized, fibrovascular 
cores lined with an atypical mesothelium, with 
prominent nucleoli and mitoses. Areas of meso- 
thelioma in situ may be seen in the tunica 
vaginalis adjacent to the invasive tumor. 
Psammoma bodies may be present. The biphasic 
tumors are characterized by tubulopapillary struc- 
tures with a spindle cell sarcomatous component 
(Jones et al. 1995). 


immunophenotype 


It stains with WT1, calretinin (nuclear and 
cytoplasmic), thrombomodulin, EMA, CK5/6, 
and CK7 (Fig. 1). Negative stains are Leu-M1, 
CEA, Ber EP4, B72.3, CK20 and E-cadherin, 
MOC31 and BAP1 (Ordonez 1999). 
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Mesothelioma, Fig. 1 Mesothelioma: malignant cells 
with hematoxylin-eosin staining in the large picture, and 
positive WT1 stain in the small image in the lower left 
corner 


Differential Diagnosis 


For the diagnosis of paratesticular mesothelioma, 
the pathologist need to rule out adenomatoid 
tumor, mesothelial hyperplasia, well- 
differentiated papillary mesothelioma, mullerian- 
type tumors, adenocarcinoma of the rete testis, 
adenocarcinoma of the epididymis, and metastatic 
tumors. 

Adenomatoid tumor is a benign well- 
circumscribed nodule in the paratestis region, 
which stains with the same markers of malignant 
mesothelioma but histologically characterized by 
nested, tubular, or cord-like pattern of growth. 

The differential diagnosis with mesothelial 
hyperplasia is based on morphologic features, 
with mesothelial hyperplasia lacking high cytol- 
ogy atypia and invasive or complex structure that 
may contain inflammatory cells. 

Well-differentiated papillary mesothelioma of 
the paratesticular tissue, which is morphologically 
similar to abdominal cavity lesions described in 
the female patients, shows papillae lined with a 
single layer or more complex patterns with bland 
mesothelial cells without stromal invasion. 

Mullerian-type tumors, epididymal carcinoma 
and rete testis carcinoma do not stain with meso- 
thelial markers. Mullerian-type tumors of the 


Metanephric Tumors 


paratestis are an infrequent and varied group of 
tumors with characteristics similar to the ovarian 
counterpart. 

Malignant mesothelioma shows mesothelioma 
in situ adjacent to the invasive component, a fea- 
ture that may be of help in the differential diagno- 
sis in addition to the immunohistochemical 
analysis (Butnor et al. 2001; Chekol and Sun 
2012). 
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Definition 


The family of metanephric tumors comprises a spec- 
trum of lesions that are derived from the 


Metanephric Tumors 


metanephric blastema such as metanephric ade- 
noma, the most frequent, metanephric adenofibroma 
and the metanephric stromal tumor. 


Metanephric Adenoma 


Clinical Features 


e Incidence 
Metanephric adenoma of the kidney is an 
uncommon neoplasm usually discovered 
incidentally. 

°. Age 
Metanephric adenoma occurs during the fifth 
decade of life. However, it is the most common 
epithelial neoplasm found in the kidneys of 
children. 

e Sex 
It occurs most frequently in women. 

e Site 
There is no site predilection. 

e Treatment 
Partial or radical nephrectomy is the treatment 
of choice. 

e Outcome 
It is a benign neoplasm. 


Roughly 10% of patients with this neoplasm pre- 
sent with polycythemia due to increased erythro- 
poietin production. 


Macroscopy 


Metanephric adenoma is usually a single, solid, 
well-circumscribed nodule with light brown cut sur- 
faces of glassy quality. It is sharply demarcated from 
adjacent parenchyma. Necrosis is usually not found, 
although cystic regression may occur in the center. 


Microscopy 


Metanephric adenoma constantly lacks fibrous 
pseudocapsule. It is composed of densely packed 
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Metanephric Tumors, Fig. 1 Metanephric adenoma 
composed of densely packed small neoplastic cells with 
overlapping nuclei and invisible cell borders in a tubular 
architecture 


small neoplastic cells with overlapping nuclei 
and invisible cell borders in solid appearing 
areas turning to a polar orientation in areas of 
more differentiated tubular, tubulopapillary or 
glomeruloid structures (Fig. 1). The nuclei 
are innocent looking and mitoses are 
uncommon. It may contain psammoma bodies, 
especially in the peripheral sclerotic zones 
(Davis et al. 1995). 


Immunophenotype 


Metanephric adenomas usually label for WT1, 
CD57, and VE1 (antibody to detect BRAFV600E 
mutation) and are characteristically negative for 
CK7 and AMACR (Kinney et al. 2015). 


Molecular Features 


It has been demonstrated no consistent cytoge- 
netic anomalies in metanephric adenoma. 
However, it lacks the gains of chromosomes 
7 and 17 and loss of Y that are typical of papil- 
lary renal cell carcinoma and papillary 
adenoma. Approximately 80-90% harbor BRAF 
mutation, more frequently BRAFV600E (Calio 
et al. 2016). 
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Differential Diagnosis 


The main differential diagnostic for metanephric 
adenoma are epithelial predominant nephroblastoma 
in children and the solid variant of papillary renal 
cell carcinoma in adults. 


Metanephric Adenofibroma 

Metanephric adenofibroma is a benign biphasic 
neoplasm composed by a spindle cell 
component, morphologically identical to meta- 
nephric stromal tumor and an epithelial compo- 
nent, morphologically identical to metanephric 
adenoma. 


Metanephric Stromal Tumor 

Metanephric stromal tumor is a rare benign renal 
neoplasm composed of moderately cellular spin- 
dle cells identical to the stromal component of 
metanephric adenofibroma. The stromal cells 
label for CD34. 

Either metanephric adenofibroma or meta- 
nephric stromal tumor mainly occurs in 
infancy and early childhood (Argani and 
Beckwith 2000). 
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Synonyms 


Bladder metaplasia; Leukoplakia (this term is 
referred to as keratinizing squamous metaplasia); 
Metaplasia of the bladder 


Definition 


Changes of the urothelium in response to local 
injury. Squamous metaplasia is the most common 
metaplasia seen in the urothelium. It consists in 
two forms: non-keratinizing squamous metaplasia 
seen in the bladder trigone (vaginal metaplasia) 
and keratinizing squamous metaplasia. 


Clinical Features 


e Incidence 
Squamous 
common. 

. Age 
It occurs mainly in adult age. 

° Sex 
Non-keratinizing squamous metaplasia occurs 
more in premenopausal women; it is respon- 
sive to estrogen production; thus, it occurs in 
the cervix. It arises without evidence of previ- 
ous injury. Female-to-male ratio is 8:1. 

Keratinizing squamous metaplasia occurs 
mainly in the males. 


metaplasia of the bladder is 
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e Site 
Trigone is the most common site of non- 
keratinizing squamous metaplasia in the 
female patients. Keratinizing squamous meta- 
plasia in the males occurs mainly in bladder 
diverticula, or it is diffused in the bladder as a 
response to chronic irritation. The stimuli may 
be recurrent infections, calculi, Schistosoma 
haematobium infection (Zahran et al. 1976), 
indwelling catheters, bladder exstrophy, blad- 
der surgery, and spinal cord injury. 

e Treatment 
Non-keratinizing squamous metaplasia does 
not require treatment. 

Keratinizing squamous metaplasia requires 
resection and follow-up. 

e Outcome 

Usually the changes are reversible if the stim- 
ulus is removed, but some conditions, such as 
squamous metaplasia of keratinizing type, 
may be premalignant. Keratinizing squamous 
metaplasia is a precursor to the development 
of bladder carcinoma and requires long-term 
follow-up (Clouston and Lawrentschuk 
2013). 

Keratinizing squamous metaplasia may be 
associated with the development of bladder 
carcinoma especially when it is multifocal 
and extensive (Khan et al. 2002). 


Macroscopy 


Keratinizing squamous metaplasia may appear as 
white or gray plaque at cystoscopy (leukoplakia). 


Microscopy 


Metaplastic processes are characterized by transfor- 
mation of differentiated cells into others (Table 1). 
The urothelium may transform in glandular or squa- 
mous epithelium in response to an abnormal exter- 
nal stimulus. Metaplastic conditions of the bladder 
are common lesions. Cystoscopically, they appear 
as non-specific lesions. 

Non-keratinizing squamous epithelium metapla- 
sia is characterized by abundant intracytoplasmic 
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Metaplastic Condition of the Bladder, 
Table 1 Different types of metaplasia seen in the bladder. 
Please refer to the specific entries of Uropathology text- 
book in Encyclopaedia of Pathology for the description of 
the lesions indicated with an asterisk 


Types of metaplastic condition of the Association 
bladder with cancer 
x Mucinous metaplasia Unclear 
evidence 
*Cystitis cystica and *cystitis No 


glandularis 


Squamous metaplasia non-keratinizing | No 


Squamous metaplasia keratinizing 


x Nephrogenic adenoma/nephrogenic No 
metaplasia 


x Histologic and cytologic alterations No 
associated with radiotherapy and 
chemotherapy (see entries “> Cystitis 
After Chemotherapy” and “> Cystitis 
After Radiation” 


the Bladder, 


Condition of 
Fig. 1 Squamous metaplasia of the urothelium with 
intracytoplasmic glycogen 


Metaplastic 


glycogen and lack of keratinization. The epithelium 
is morphologically similar to cervical squamous 
epithelium (Fig. 1). In non-keratinizing squamous 
metaplasia, there is no presence of inflammatory 
cells. In keratinizing squamous metaplasia, the squa- 
mous epithelium is characterized by parakeratosis 
and hyperkeratosis, with presence of the granular 
layer, and it is associated with erythematous mucosa 
(Tannenbaum 1976) (Fig. 2). 
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Metaplastic Condition of the Bladder, 


Fig.2 Keratinizing squamous metaplasia 


Immunophenotype 


LI antigen and CK14 positive in squamous meta- 
plasia. GATA3 expression can be lost. 


Molecular Features 


Not specific 


Differential Diagnosis 


Sometimes it could be difficult to separate 
keratinizing squamous metaplasia, which may 
present with different degrees of dysplasia, from 
well-differentiated squamous cell carcinoma, in 
particular if verrucous morphology is present 
(see “Microscopy” section above). 
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Synonyms 


Secondary tumors 


Definition 


Metastatic tumors are malignant neoplasms that 
involve urologic organs secondarily. 


Clinical Features 


* Incidence 
The incidence varies in different organs. 
Bladder is the most frequent site of secondary 
involvement along the urinary tract and male 
genital organs. Metastatic tumors to the blad- 
der are mainly gastric carcinoma, skin tumors, 
lung and breast carcinoma. Colonic, prostatic, 
rectal, and cervical carcinomas involve the 
bladder with direct spread. The secondary 
involvement of the other genitourinary organs 
(testis, penis, kidney, and prostate) represents 


Metastatic Tumors 


a small numerical entity but a source of stim- 
ulating diagnosis for the pathologist. Kidney 
and testis are mainly involved via hematoge- 
nous spread; the most common primary 
tumors for renal metastases are lung or 
controlateral kidney carcinomas; while pros- 
tatic carcinoma or gastrointestinal tract 
tumors can metastasize to the testis. Uncom- 
mon secondary tumors involving prostate and 
penis (Giunchi et al. 2017) are mainly through 
direct spread or represent a widely dissemi- 
nate disease. 

°. Age 
Secondary tumors occur mainly in adult age. 
However, pediatric cases with metastasis to 
urinary tract and male genital organs have 
been described. 

e Sex 
The differences in the two sexes are mainly 
related to the diversity in incidence of tumors 
in males and females. 

e Site 
Among the male genital organs and the urinary 
tract malignancies, the urinary bladder is the 
most common target by secondary tumors. 
However, direct spread to urinary tract from 
the nearby organs occurs (Fig. 1). In the blad- 
der, such as in the other organs, there is not a 
specific site in metastatic tumors with hema- 
togenous spread, while the site of direct spread 
is tumor-specific: prostatic carcinoma involves 
the neck and trigone, colon carcinoma and 
cervix carcinoma infiltrate the bladder 
posterior wall. 

e Treatment 
The treatment consists in tumor resection 
and/or systemic treatments for the primitive 
tumor. 

e Outcome 
The presence of metastatic tumor features poor 
prognosis. 


Macroscopy 


Grossly, metastatic tumors present direct exten- 
sion from an adjacent neoplasia, and the true 
metastasis is an unique mass in the majority of 
the cases. 
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Metastatic Tumors, Fig. 1 Endometrial carcinoma infil- 
trating the ureteral wall, H&E stain, 5x 


Microscopy 


Uncommon secondary tumors present specific 
histologic features; and in some cases, secondary 
tumors may mimic primary malignancies. At 
times, finding such as dirty necrosis may suggest 
the presence of secondary colonic adenocarci- 
noma; however, this is not specific. In the bladder, 
about half of secondary tumors are adenocarci- 
nomas (Bates and Baithun 2000) (acinar or ductal 
prostatic adenocarcinoma, colonic adenocarci- 
noma, lung adenocarcinoma, and breast carci- 
noma) which frequently look like urothelial 
carcinoma with glandular differentiation, or uri- 
nary tract adenocarcinoma or urachal adenocarci- 
noma (Figs. 2 and 3). Other secondary tumors of 
the bladder, such as the squamous cell carcinoma 
of the lung or carcinoma of the cervix, may mimic 
urothelial carcinoma or its variants. Uncommon 
cases of lobular breast carcinoma may infiltrate 
the bladder wall with histological finding charac- 
terized by single malignant cells (Fig. 4) as it is 
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Metastatic Tumors 


Metastatic Tumors, Fig. 2 Prostatic adenocarcinoma in 
the bladder neck, H&E stain, 4x 


Metastatic Tumors, Fig. 3 Colonic adenocarcinoma 
infiltrating the bladder wall up to the normal urothelium, 
H&E stain, 20x 


characteristic in the urothelial 
plasmacytoid type. 

In the kidney, metastatic tumors are uncom- 
mon; however, they should be ruled out when the 
features of the tumor does not fit with the find- 
ings of renal carcinomas (Scatena et al. 2013). 

In the testis, the finding of metastatic tumor 


with morphologic overlapping with primary 


carcinoma, 


Metastatic Tumors, Fig. 4 Metastasis to the bladder 
muscolaris propria from lobular breast carcinoma, H&E 
stain, 20x. ER positive stain in the upper left corner 


testicular malignances may occur, and the diagno- 
sis should be substantiated by immunohistochem- 
istry. Metastases to the testis may be bilateral 
in about 20% of the cases (Ulbright and 
Young 2008). 


Immunophenotype 


The immunostaining represents an important 
tool in differential diagnosis, especially in 
biopsy specimens, between prostatic adenocar- 
cinoma and urothelial carcinoma with 
glandular differentiation, or urinary tract adeno- 
carcinoma. The positive stains for PSA, PSAP, 
racemase, and mostly NKX3.1 (which is 
expressed even in posttreatment prostatic carci- 
nomas) add important data in differential 
diagnosis with bladder carcinoma with glandular 
features. 

The metastasis from colonic adenocarcinoma 
and the urachal adenocarcinoma stain with 
nuclear beta-catenin and cadherin17, while they 
show present negative stains with GATA3 and 
p63. GATA3 and p63 are positive in the majority 
of urothelial carcinomas; however, urothelial 
carcinoma with glandular differentiation and uri- 
nary tract adenocarcinoma do not stain with 
these two markers of urothelial differentiation, 
while they show beta-catenin positive membra- 
nous stain. 


MiT Family Translocation Renal Cell Carcinoma 


Metastases from lung carcinoma show posi- 
tive stains with napsin A and TTF1, while breast 
carcinomas stain with GCDFP15 may express 
estrogen and progesteron receptors. Breast carci- 
noma stains with GATA3 such as the 60% of 
urothelial carcinomas. Metastasis from squa- 
mous cell carcinoma of the cervix stains with 
CK7, 34 beta E12, p63, p16, and it does not 
stain with GATA3 and CK20; however, CK7, 
34 beta E12, p63, pl6 are also expressed in 
urothelial carcinoma which may not express 
GATA3 and CK20. In situ hybridization for the 
evaluation of presence of HPV may be helpful, in 
fact HPV may be demonstrated in some in cervi- 
cal carcinomas, while HPV is not associated with 
urothelial carcinoma. 


Molecular Features 


It is specific to the primitive tumor. 


Differential Diagnosis 


The differential diagnosis may be challenging; 
in fact, only few secondary tumors present spe- 
cific features for the diagnosis, and the 
correct diagnosis is important because metas- 
tatic tumors require a different clinical 
management. 

Clinical data are useful for a correct classifi- 
cation of the patient. The knowledge of the 
patient history and the clinical setting are useful. 
The site of the secondary tumor represents 
important information, in fact in the posterior 
wall of the bladder we can observe the direct 
spread by colonic and cervix carcinomas, while 
bladder neck and trigone may be directly 
involved by prostatic tumor. 

Macroscopic evaluation and analysis of the 
pattern of tumor growth are equally important, in 
fact the identification of extrinsic infiltration favor 
secondary tumor diagnosis. 

Morphologic features can make you suspect a 
secondary tumor, and an immunohistochemical 
panel selected according the histologic findings 
may allow the correct diagnosis. 
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Synonyms 


t(6;11) renal cell carcinoma; Xp11 translocation 
renal cell carcinoma 


Definition 


The new category of MiT family translocation 
renal cell carcinoma has been included into the 
World Health Organization (WHO) classification 
in 2016. The MiT family renal cell carcinoma 
comprises two different entities: Xp11 transloca- 
tion renal cell carcinoma harboring TFE3 gene 
fusions and t(6;11) renal cell carcinoma harboring 
a MALATI-TFEB gene fusion. 
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Clinical Features 


e Incidence 
Xp11 translocation renal cell carcinoma com- 
prises 20-75% of childhood renal cell carci- 
noma and 1—4% of adult renal cell carcinoma. 
T (6311) renal cell carcinoma is an extremely 
rare variant, less common than the Xp11 renal 
cell carcinomas; approximately 60 cases 
documented in the literature. 

°. Age 
Although the initial descriptions were in chil- 
dren, Xp11 translocation and t(6,11) renal cell 
carcinoma may occur in adults in the age range 
of other renal cell carcinomas. 

e Sex 
There is no gender predilection. 

e Site 
There is no site predilection. 

e Treatment 
Partial nephrectomy or radical nephrectomy is 
the standard of treatment. 

e Outcome 
The clinical behavior of Xp11 translocation 
renal cell carcinoma is similar to clear cell 
renal cell carcinoma based on TNM stage. 
The clinical course of t(6,11) renal cell carci- 
noma is indolent; however up to 17% of cases 
behaved aggressively. 


Macroscopy 


There is no a specific macroscopic appearance of 
MiT family translocation renal cell carcinoma. 
They usually present as solitary cortical masses 
characterized by tan-yellow cut surfaces with foci 
of hemorrhage and necrosis and occasionally 
focal cystic degeneration. 


Microscopy 


Histologically, Xp11 translocation renal cell car- 
cinomas are characterized by heterogeneous 
architectural and cytologic features mimicking 
almost all subtypes of renal cell carcinoma. The 


MiT Family Translocation Renal Cell Carcinoma 


most distinctive histologic pattern is the pres- 
ence of papillary architecture with epithelioid 
clear cells. However, different architectures 
have been reported (Argani et al. 2007). Tumor 
cells are clear to eosinophilic with varying 
amounts of cytoplasm. The nuclei may show 
variability in size and are generally large with a 
prominent eosinophilic nucleoli (G3 by ISUP/ 
WHO 2016). Psammoma bodies are often 
present. 

Morphologically, t(6;11) renal cell carcinoma 
has been classically characterized by a distinctive 
biphasic morphology with larger epithelioid cells 
and smaller cells clustered around eosinophilic 
spheres formed by basement membrane material. 
However, several reports have shown a broad 
range of morphology (Argani et al. 2007; 
Argani 2015) (Fig. 1). 


Immunophenotype 


Xp11 translocation renal cell carcinoma is posi- 
tive for PAX8. Vimentin and CK7 are typically 
negative. Staining for CD10 is generally 
reported. Occasionally, Xpll translocation 
renal cell carcinoma may express melanogenic 
markers such as Melan-A and HMB45. Most 
t(6;11) renal cell carcinomas label for HMB-45 
and Melan-A. Cathepsin K is overexpressed in a 
subset of Xp11 translocation renal cell carcino- 
mas and in all t(6;11) renal cell carcinomas. 
PRCC-TFE3 renal cell carcinoma is labelled 
more frequently for cathepsin K than ASPL- 
TFE3 renal cell carcinoma. TFE3 and TFEB 
immunostaining, initially considered as the 
most sensitive and specific marker, should be 
cautiously used due to the not infrequent false- 
positive and false-negative results mainly 
because of technical factors such as fixation 
time and differences in the methods of antigen 
retrieval. For this reason, the identification of the 
TFE3 rearrangement by FISH assays on 
formalin-fixed and paraffin-embedded tissue 
sections is currently the gold standard to reach 
the correct diagnosis. 


MiT Family Translocation Renal Cell Carcinoma 
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MiT Family Translocation Renal Cell Carcinoma, 
Fig. 1 Xp11 translocation renal cell carcinoma made up 
of large cells with clear cytoplasm arranged in solid-nested 
pattern with psammoma bodies (a) harboring TFE3 gene 


Molecular Features 


Xp11 translocation renal cell carcinomas are a 
distinctive subtype of renal cell car- 
cinoma characterized by several chromosomal 
translocations involving TFE3 transcription fac- 
tor gene. In these tumors, the TFE3 gene is 
fused by translocation to one of several other 
genes: 


e t(X;1) (p11.2; q21.2) gene PRCC 

e t(X517) (p11.2; q25) gene ASPL 

e t(X;1) (p11.2; p34) gene SFPQ (PSF) 
e t(X;17) (p11.2; q23) gene CLTC 

e t(X;3) (p11.2; q21) gene PARP14 

e t(X;10) (11.2; q23) unknown gene 

e t(X317) (p11.2; q21.33) gene LUC7L3 
e t(X;19) (p11.2; q13.3) gene KHSRP 


rearrangement (b). t(6;11) renal cell carcinoma composed 
of sheets of small- and medium-sized cells with cytoplas- 
mic clearing (c) diffusely positive for cathepsin K (d) 


* t(X;17) (p11.2; p13) gene DVL2 

e t(X;22) (p11.2; q11.21) gene MEDI5 

* t(X;6) (p11.2; q25.3) gene ARIDB 

° t(X;5) (p11.2; q31.2) gene MATR3 

° t(X51) (pl1.2; p31.1) gene FUBP1 

e inv. (X) (p11.2; q12) gene NONO (p54nrb) 
e inv.(X) (p11.2; p11.3) gene RBM10 

e inv.(X)(p11.23;p11.23) il gene GRIPAP1 


The three most common Xp11 translocation 
renal cell carcinomas are those bearing the t(X;1) 
(p11.2;q21) which fuses the PRCC and TFE3 
genes, the t(X;17)(p11.2;q25) which fuses the 
ASPL and TFE3 genes, and the t(X;1)(p11.2; 
p34) which fuses the SFPQ (PSF) and TFE3 
genes. Of interest, either t(X;17) renal cell carci- 
noma or alveolar soft part sarcoma harbors the 
same ASPL-TFE3 fusion gene. However, the 
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translocation is balanced in t(X;17) renal cell car- 
cinoma and unbalanced in alveolar soft part 
sarcoma. 

The t(6;11) translocation fuses the gene for 
TFEB with Alpha (MALAT1), an untranslated 
gene of unknown function, resulting in over- 
expression of native TFEB. Recently, TFEB 
amplification has been reported in association 
with TFEB rearrangement. The occurrence of 
TFEB amplification seems to be associated with 
a more aggressive clinical course. 


Differential Diagnosis 


The wide spectrum of morphology reported in 
MiT family translocation renal cell carcinomas 
emphasizes the need to consider these carcinomas 
in the differential diagnosis of unusual renal 
cell carcinomas occurring in both children and 
adults. Pure epithelioid PEComa/epithelioid 
angiomyolipoma is the most challenging differen- 
tial diagnosis due to the overlapping immunohis- 
tochemical expression of cathepsin K and 
melanocytic markers, such as HMB-45 and 
Melan-A. Pure epithelioid PEComa/epithelioid 
angiomyolipoma is PAX8 negative and CD68 
(PG-M1 clone) positive, whereas MiT family 
translocation renal cell carcinoma is PAX8 posi- 
tive and CD68 (PG-M1 clone) negative (Caliò 
et al. 2018). 
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Definition 


Mixed and unclassified sex cord-stromal tumors 
are neoplasms with indeterminate differentiation 
or containing randomly mixed Leydig, Sertoli, 
and granulosa cells. Although mixed and unclas- 
sified are listed separately by the WHO 2016 
classification, many experts argue that they can 
hardly be distinguished from each other. 


Clinical Features 


* Incidence 
Both tumors are rare. 

. Age 
They occur in middle-aged to elderly men occur- 
ring as testicular swelling. Approximately, one- 
third of cases, however, present in children 
(Ulbright and Young 2013; Roth et al. 2017). 

e Sex 
Male. 

e Site 
Testis. 

°- Treatment 
Orchiectomy. 

e Outcome 
Occasional tumors in each category may 
be malignant. 


Macroscopy 


Grossly the tumor is well circumscribed and 
yellowish white. 


Mixed Teratoma and Yolk Sac Tumor, Prepubertal Type 


Mixed and Unclassified Sex Cord-Stromal Tumors of 
the Testis, Fig. 1 Unclassified sex cord stromal tumor. 
USCST is composed of cellular spindle cells: no recogniz- 
able features of Leydig, granulosa, or Sertoli cell tumors 


Microscopy 


The unclassified tumors have variable compo- 
nent of epithelial cells of sex cord type with 
pattern that do not address to subclassification 
as Sertoli or Leydig or granulosa cell tumor 
(Fig. 1). Mixed forms have recognizable sub- 
types in various combination; they usually con- 
tain well-differentiated Leydig cells and less- 
differentiated Sertoli cells, but combinations 
with granulosa cells also occur. The sarcomatous 
tumors show brisk mitotic activity, necrotic 
areas, vascular invasion, and spread to the sur- 
rounding structures. Large tumor size seems to 
be an important indicator of malignancy. 


Immunohistochemistry 


The differentiated cells react with the known anti- 
bodies, while the undifferentiated cells are reac- 
tive for S100 protein, SMA, and rarely desmin 
(Renshaw et al. 1997). 


Differential Diagnosis 


Sertoli Cell Tumor (SCT) 

It is very difficult to distinguish between poorly 
differentiated SCT and mixed or unclassified stro- 
mal tumors: Some authors consider that the pres- 
ence of tubular structure favors the diagnosis of 
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SCT (Young and Talerman 1987). The presence 
of entrapped germ cells in the stromal tissue of 
sex cord-stromal tumors is a potential pitfall 
(Ulbright et al. 2000). 


Adult Granulosa Cell Tumor (AGCT) 

AGCT is a more homogeneous neoplasm with 
well-formed Call-Exner bodies, while the immu- 
nohistochemical stains show overlap with SCST. 
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Synonyms 


Prepubertal-type mixed non-seminoma; Type I 
germ cell tumor of the testis 
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Definition 


A germ cell tumor not associated with GCNIS or 
12 amplification with morphological features of 
prepubertal-type teratoma and prepubertal-type 
yolk sac tumor. 


Clinical Features 


e Incidence 
These tumors are rare occurring less than one 
tenth as common as prepubertal-type yolk sac 
tumors with an estimated incidence of 
2-3 cases per 10 million children. Most of 
these tumors occur as lumps discovered by 
the parents or patients, with most common 
presentation occurring as a painless scrotal 
mass (Nistal and Gonzalez-Peramato 2016). 

°. Age 
It occurs among 0-5-year-old children. 

e Sex 
Male. 

e Site 
Testis. 

e Treatment 
Orchifunicolectomy. 

e Outcome 
Mixed prepubertal-type GCTs have the same 
excellent prognosis as prepubertal-type YST, 
with a survival of 100%. 


Macroscopy 


The tumors are solid, yellow to tan, with foci of 
cystic changes filled with keratinous or mucoid 
material, showing calcification or bone formation. 


Microscopy 


The component of prepubertal teratoma is com- 
posed of mixed ectodermal, mesodermal, and 
endodermal tissue. Common elements are squa- 
mous cysts with hair follicle, skin adnexal struc- 
tures, ciliated epithelium, and smooth muscle 
arranged in organoid fashion; immature bone, 


Mixed Teratoma and Yolk Sac Tumor, Prepubertal Type 


cartilage, and other soft tissues may be present. 
Microscopic dimensions and close association 
with teratoma may obscure YST component. 


Immunohistochemical demonstration of 
AFP justifies the diagnosis of mixed 
prepubertal-type GCT. After puberty, these 
tumors are similar to those in adults 


(Oosterhuis et al. 2015). 


Immunohistochemistry 


The tumor is negative for OCT 3/4, showing 
in YST component alfa fetoprotein expression, 
glypican-3, GATA 3, and SALL4. 


Differential Diagnosis 


When the prevalent pattern is prepubertal tera- 
toma, the absence of GCNIS and of disorganized 
elements of somatic tissue address in prepubertal 
age to the diagnosis. The YST component is 
generally similar to adult YST (Ulbright and 
Young 2014). 


Juvenile Granulosa Cell Tumor (JGCT) 

JGCT shows lobular growth with cellular 
areas and follicles of variable sizes and shapes. 
JGCT is negative for SALL4, alfa fetoprotein, or 
glypican-3, positive for inhibin, calretinin, 
and CD99. 
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Synonyms 


Intestinal metaplasia of the urothelial mucosa 


Definition 


Mucinous metaplasia of the bladder is the replace- 
ment of the normal transitional type of epithelial 
lining by intestinal type of epithelium. 


Clinical Features 


e Incidence 
Mucinous metaplasia is a common lesion cor- 
related to mechanical and chronic irritations, 
such as found in neurogenic bladders, long- 
term catheterized patients, lithiasis, and blad- 
der exstrophy (Rubenwolf et al. 2013; 
Gordetsky and Epstein 2015). These etiologi- 
cal factors are a common with cystitis 
glandularis. 

°. Age 
It is more common in elderly patients but may 
occur in pediatric age. 

e Sex 
It is a common finding in both sexes. 

e Site 
It is more common in the bladder; moreover, it 
may occur in renal pelvis and ureter. 

e Treatment 
It is not required. 
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e Outcome 

It is a benign lesion. However, because of high 
frequency of coexistence of mucinous meta- 
plasia and adenocarcinoma, it was thought 
mucinous metaplasia could be a precursor of 
primary bladder adenocarcinoma (Smith et al. 
2007). Molecular features common in mucin- 
ous metaplasia and adenocarcinoma suggest 
that one might be precursors of the other 
(Srivastava et al. 2012). Notwithstanding, 
long-term follow-up studies failed to show a 
definitive association between mucinous meta- 
plasia and an increased risk of bladder adeno- 
carcinoma development (Corica et al. 1997; 
Smith et al. 2008). 


Macroscopy 


Mucinous metaplasia can be cystoscopically 
inconspicuous or simulate a carcinoma with nod- 
ular or papillary and masses (Gordetsky and 
Epstein 2015). 


Microscopy 


The metaplastic process may be focal or may 
diffusely take the place of urothelium (Fig. 1). 
Histologically, mucinous metaplasia consists of 
tall columnar and goblet cells with prominent 
mucin production resembling colonic epithelium. 
Paneth and neuroendocrine cells, and extracellu- 
lar mucin may be present. 


Mucinous Metaplasia, Fig. 1 Focal mucinous metaplas- 
tic process of the urothelium 
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Mucinous metaplasia with dysplasia has been 
found in 13% of 150 mucinous metaplasia cases 
in one series and can be found in association with 
adenocarcinoma in 40% of the cases (Gordetsky 
and Epstein 2015). It has been suggested to report 
mucinous metaplasia with dysplasia as low 
vs. high grade, similar to what is currently done 
in reporting intestinal adenomas. 


Immunophenotype 


Mucinous metaplasia shows the immunohisto- 
chemical colonic profile which is characterized 
by CDX2 and CK20 positive stains, and CK7 
negative stain (Sung et al. 2006). 


Molecular Features 


Mucinous metaplasia is associated with signifi- 
cant telomere shortening relative to telomere 
length (Morton et al. 2007). 

Glandular dysplasia carries p53 positivity by 
immunohistochemistry, and loss of heterozygos- 
ity of the microsatellite stability D2S123 gene 
(Srivastava et al. 2012). 


Differential Diagnosis 


Mucinous metaplasia should be distinguished 
from endocervicosis and adenocarcinoma; though 
sometimes these findings may coexist. Endo- 
cervicosis typically shows estrogen receptor pos- 
itivity and is typically negative with CDX2, a 
finding that can be used in particular in small 
biopsies. Extraverted mucin can dissect the blad- 
der wall simulating a colloid adenocarcinoma; 
anyhow, mucinous metaplasia has focal areas of 
mucin extravasation unlike adenocarcinoma may 
present extensive mucinous pools. 
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Synonyms 


Clear cell carcinoma or mesonephric carcinoma 
(outdated term); Endometrioid adenocarcinoma; 
Tumors of Mullerian type 


Mullerian Type Tumors 
Definition 


e Mullerian type tumors are tumor with glandu- 
lar differentiation which show clear cell or 
endometrioid adenocarcinoma features on his- 
tology. They resemble the homonym tumors of 
the female genital tract. 


Clinical Features 


e Incidence 
They are rare tumors, less than 1% of the 
malignancies of the urinary tract. 

°. Age 
They occur in middle-aged and elderly 
patients. 

e Sex 
Clear cell carcinoma occurs more in the 
females, with femate-to-male ratio of 2:1. 

Few cases of endometrioid adenocarcinoma 
have been reported only in female patients in 
association with endometriosis. 

e Site 
Clear cell carcinoma is more common in ure- 
thral diverticulum, in the bladder neck, in the 
trigone of the bladder, or in a mullerian duct 
cyst (Novak et al. 1981). 

Endometrioid carcinoma arises from tri- 
gone and posterior wall of the bladder where 
endometriosis is more common. 

¢ Treatment 
The standard treatment for all bladder adeno- 
carcinomas is radical cystectomy. 

e Outcome 
Prognosis is predicted by pathological stage. 


Macroscopy 
On cystoscopy, clear cell adenocarcinoma usually 
present as a solitary polypoid lesion, with median 
size of 3—4 cm. 


Microscopy 


Clear cell adenocarcinoma shows morphological 
patterns of the homonym tumors of the female 
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genital tract. It varies between pure or combined 
areas of tubulocystic, papillary, and solid/diffuse 
patterns. The tubulocystic pattern is consistently 
reported as the most frequent and the solid areas 
the less common. Tubular areas can present with 
both basophilic and eosinophilic secretions, and 
the papillary structures have fibrotic cores. Cyto- 
logically, the tumor cells vary from tall to flat, and 
may exhibit clear, eosinophilic, or basophilic 
cytoplasm with occasional hobnail appearance, 
and a moderate to severe nuclear pleomorphism, 
as well as nuclear inclusions (Figs. 1 and 2). 
A subset of clear cell adenocarcinoma has been 
described to have less obvious cytologic pleomor- 
phism and a predominance of tubular and papil- 
lary patterns and thereby can morphologically 
simulate a nephrogenic adenoma. In clear cell 
carcinoma, tumor necrosis is found more com- 
monly intraluminally and the mitotic rate is high 
(Alexiev and Tavora 2013). Clear cell carcinoma 
of the bladder of true Miillerian origin have been 
shown to have an association with concomitant 
endometriosis or müllerianosis (Young and Scully 
1985). Urothelial carcinoma may have glandular 
differentiation with presence of clear cells; how- 
ever, in such tumors, the presence of both 


urothelial and clear cell features can be 
documented. 
Endometroid adenocarcinoma morphology 


overlaps with the endometrial counterpart, with 
endometroid glands, mucinous and squamous 


Mullerian Type Tumors, Fig. 1 Clear cell carcinoma: 
tubulocystic structures lined by cells with eosinophilic 
cytoplasm (Hematoxylin-eosin stain, 10x) 
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Mullerian Type Tumors, Fig. 2 Clear cell carcinoma: 
small tubules with infiltrative pattern (Hematoxylin-eosin 
stain, 20x) 


differentiation. Endometrioid adenocarcinoma may 
present different degrees of differentiation. 


immunophenotype 


Clear cell adenocarcinoma shows consistent 
immunoreaction with CA125; CK7, Cam5.2; 
EMA; HNF-1b; AMARC, and LeuM1 (Adeniran 
and Tamboli 2009). It shows variable expression of 
CK20, PAX8; PAX2; CD10; 34bE12; p63; poly- 
clonal CEA; and consistently negative stain for 
progesterone and estrogen receptors, PSA, PSAP; 
GATA3, OCT4, and CDX2 (Adeniran and Tamboli 
2009). 

The immunohistochemical profile of endo- 
metrioid adenocarcinoma of the bladder overlap 
with the ovarian and endometrial counterparts 
including estrogen and progesterone positive 
stains. 


Mullerian Type Tumors 
Molecular Features 


Not specific 


Differential Diagnosis 


Tumors with clear cells which might be found in 
the bladder are urothelial carcinoma with clear 
cell features, bladder pheochromocytoma, and 
metastatic lesions, namely, primary renal, ovarian, 
and endometrial clear cell carcinomas, clear cell 
sarcoma, and malignant melanoma. A panel of 
organ-specific stains, including PAX8 and CAIX 
for renal cell carcinoma, NapsinA and HNF 1b for 
primary gynecologic clear cell carcinoma, 
markers of urothelial differentiation, and SOX10 
for malignant melanoma, combined with clinic 
and radiologic correlation can provide strong evi- 
dence to support the primary site identification 
(Oliva et al. 2002; Adeniran and Tamboli 2009). 

Nephrogenic adenoma can be morphologically 
distinguished from clear cell adenocarcinoma by 
its minimal cytological atypia, usually in the form 
of diffuse hyperchromatic and enlarged nuclei, 
absence of necrosis, vascular invasion, alongside 
with its superficial location (Herawi et al. 2010). 
However, both lesions stain with CK7 and 
racemase; only p53 and Ki67 markers may be 
useful in the differential diagnosis with strong 
p53 staining and high Ki67 index in the clear 
cell carcinoma. 

Endometrioid carcinoma of the bladder is an 
extremely rare entity and its diagnosis requires 
exclusion of other much more common diagnos- 
tics, such as a primary urothelial carcinoma with 
mucinous and squamous divergent differentia- 
tion, urachal adenocarcinoma, and metastasis 
from ovarian or endometrial origin (Garavan 
et al. 2004). 
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Synonyms 


Choristoma of Miillerian-type tissue (Batt et al. 
2007) (not recommended). 
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endometrial epithelium, with at least two epithe- 
lial types present to qualify for the diagnosis of 
Miillerianosis. The lesion was first described in 
1996 by Clement and Young. 


Clinical Features 


e Incidence 
Miillerianosis of the urinary tract is a rare 
lesion and it occurs in approximately 1% of 
women with endometriosis; the bladder is the 
organ most frequently involved (Raspollini 
and Lopez-Beltran 2019). Its pathogenesis is 
still a source of debate ranging between an 
embryological origin, metaplasia, and implan- 
tation during surgery. 

. Age 
Miillerianosis affects mainly reproductive age 
women. 

e Sex 
It is a finding mainly in women. Uncommon 
cases may occur in male patients under long- 
term estrogen therapy. 

e Site 
This lesion occurs mainly in the dome or pos- 
terior wall of the urinary bladder. 

* Treatment 
Miillerianosis may be responsive to 
gonadotropin-releasing hormone agonists. 
Surgical resection may be justified in the case 
of clinical symptoms refractory to hormone 
therapy (Maggiore et al. 2017). 

* Outcome 
Common symptoms include cyclical 
gynaecological pain and painful micturition, 
urgency, polyuria, nocturia, painful bladder 
spasm during voiding and either gross or 
microscopic hematuria. Some patients had per- 
sistent pelvic pain and dyspareunia that did not 
respond to medical treatment or that persisted 
following hysterectomy. 


Definition Macroscopy 


Miillerianosis is a rare tumor-like entity consisting 
of an admixture of endocervical, tubaric or 


The lesion is observed more frequently in lamina 
propria and muscularis propria. The resected 
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specimens present single or multiple tumor-like 
mass which on occasion may show cystic struc- 
tures with bluish dark content. Miillerianosis may 
occasionally form an exophytic polypoid mass- 
forming lesion ranging from | to 4.5 cm in size, 
which potentially simulate a neoplasm. 


Microscopy 


Histologically, Miillerianosis is an admixture of 
variably sized, benign appearing, occasionally 
dilated glands that are located within the lamina 
propria and the muscularis propria of the urinary 
bladder (Fig. 1). These glands may have tubal- 
type, endocervical, or endometrial type epithe- 
lium. In case of tubal-type epithelium including 
ciliated, intercalated, and peg cells, the lesion is 
known as endosalpingiosis (Fig. 2). In case of 
glandular lesion with endocervical-type epithe- 
lium, the lesion is known as endocervicosis, and 
in case of glands with endometrial-type epithe- 
lium, the lesion is known as endometriosis. The 
presence of an endometrial-like stroma around 
endometrial glands is the key to diagnosis. No 
cytological atypia or mitoses are allowed 
(Branca and Barresi 2014). Rarely, Miillerianosis 
may produce a luminal bulge or a polypoid lesion. 


immunophenotype 


The epithelial structures in Miillerianosis show 
immunohistochemical expression of CA125, CK7, 
PAX8, and nuclear expression of estrogen and pro- 
gesterone receptors. Endometrial stroma surround- 
ing the endometrial glands can be highlighted 
immunohistochemically with anti-CD10. 


Differential Diagnosis 


Miillerianosis should be differentiated from intesti- 
nal metaplasia (cystitis glandularis of intestinal 
type) and cystitis cystica, and urachal remnants. 
Also, it is important to consider the nephrogenic 
adenoma in the differential diagnosis which is char- 
acterized by the presence of vacuolated, signet-ring 
or polygonal cells, which form predominantly 


Mullerianosis 


Mullerianosis, Fig. 1 Bladder mullerianosis including 
endometriosis (right) and endocervicosis (left) 


Mullerianosis, Fig. 2. Endosalpingiosis of the bladder in 
mullerianosis, high magnification shows glands lined by 
columnar epithelium with cilia in the lamina propria of the 
bladder 


tubules, gland-like structures, micro- and macro- 
cysts, or papillae, as opposed to the tubal-like, 
endocervical-type or endometrial-type covering 
epithelium seen in Miillerianosis. Positive 
immunostaining with CD10, PAX8, CK7, 
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estrogen, and progesterone receptor can be of help 
to identify Miillerian origin. Likewise, nephrogenic 
adenoma may stain positive for CK7, PAX2, and 
racemase. CDX2_ negative differentiates 
Miillerianosis-related glands from intestinal meta- 
plasia, a useful clue mainly in small biopsy sam- 
ples. Positive CK20, CDX2 is helpful to 
differentiate Miillerianosis-related glands from pri- 
mary adenocarcinoma of the bladder. Urachal rem- 
nants stain usually for CK7 and CK20. Rarely, 
Miillerianosis may be associated with a Miillerian- 
type malignancy such as clear-cell adenocarcinoma 
or endometrioid adenocarcinoma. 
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Definition 


A nonheritable developmental disease resulting of 
abnormal metanephric differentiation. 
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Clinical Features 


e Incidence 
It occurs in 1 in 4300 live births. Multicystic 
dysplastic kidneys are also a finding of genetic 
disorders (Sanna-Cherchi et al. 2007). 

°. Age 
It is a congenital urinary tract anomaly 
(Bernstein 1971). 

° Sex 
Multicystic renal dysplasia affects predomi- 
nantly males. 

e Site 
The condition is usually unilateral. 

e Treatment 
Although previously, nephrectomy was the 
treatment of choice to avoid potential compli- 
cations such as infection, pain, hypertension, 
and malignancy, to date the management is 
primarily conservative. 

* Outcome 
Most patients have a favorable prognosis. 


Multicystic renal dysplasia is usually sporadic but 
may rarely be associated with obstruction, multi- 
malformation syndromes, chromosomal anoma- 
lies, or hereditary malformation syndromes. Uni- 
lateral multicystic renal dysplasia is the most 
common cause of renal mass in childhood. Bilat- 
eral lesions may be present in utero. 


Macroscopy 


Multicystic renal dysplasia widely varies in mac- 
roscopic appearance ranging from enlarged multi- 
cystic kidney to the small aplastic kidney due to 
extension of cystic formation. 


Microscopy 


The histologic appearance can be extremely vari- 
able. The most important histopathological fea- 
tures are the presence of dysplastic ducts lined by 
columnar epithelium and surrounded by 
fibromuscular collars and the presence of fetal or 
immature appearing cartilage which is relatively 
uncommon in multicystic form (Fig. 1). 


Multicystic Renal Dysplasia, Fig. 1 A dysplastic duct 
lined by columnar epithelium and surrounded by 
fibromuscular collar and island of immature cartilage 
(insert) occurring in the same kidney 


Differential Diagnosis 


Autosomal-recessive (infantile) polycystic kidney 
is the main differential diagnosis. 
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Synonyms 


This tumor was previously named “multilocular 
cystic renal cell carcinoma.” 


Multilocular Cystic Renal Neoplasm of Low Malignant Potential 


Definition 


Multicystic tumor with septa containing individ- 
ual or groups of clear cells with ISUP/WHO 2016 
low nucleolar grade (1-2). 


Clinical Features 


¢ Incidence 
This tumor accounts for less than 1% of all 
renal tumors, usually incidentally discovered. 
« Age 
It occurs in middle-age adults. 
e Sex 
There is no difference between male and 
female. 
e Site 
There is no site predilection. 
¢ Treatment 
Partial or radical nephrectomy is the surgical 
treatment of choice. 
e Outcome 
To date there are no evidence of recurrence or 
metastasis. 


Macroscopy 


The tumor consists exclusively of variably sized 
cysts separated by thin septa and filled with clear, 
serous, or gelatinous fluid (Fig. 1). Solid, grossly 
discernible tumor mural nodules are incompatible 
with the diagnosis. 


Microscopy 


The cysts are lined by a single layer of neoplastic 
cells with abundant clear cytoplasm and small 
nuclei without nucleoli (ISUP/WHO 2016 grade 
1 or 2). The septa consist of fibrous tissue with 
calcification or ossification. An important diag- 
nostic feature is the presence within the fibrous 
septa of small clusters of tumor cells similar to 
those lining the cysts. Necrosis, vascular invasion, 
and sarcomatous transformation are incompatible 
with this diagnosis. 


Myoid Gonadal Stromal Tumor of the Testis 


Multilocular Cystic Renal Neoplasm of Low Malig- 
nant Potential, Fig. 1 The typical gross appearance of 
multilocular cystic renal neoplasm of low malignant poten- 
tial characterized by variably sized cysts separated by thin 
septa and filled with clear, serous, and gelatinous fluid 
without nodules 


immunophenotype 


The neoplastic cells are strong reactive to PAX8 and 
CAIX, similar to typical clear cell renal cell 
carcinoma. 


Molecular Features 


Genetic profile VHL mutations have been identi- 
fied in 25% of tumors. 


Differential Diagnosis 


The differential diagnosis mainly includes clear 
cell renal cell carcinoma with cystic degeneration, 
tubulocystic carcinoma of the kidney, cystic 
nephroma, clear cell-papillary renal cell carci- 
noma with predominant cystic configuration, and 
benign multilocular renal cortical cysts. 
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Definition 


Myoid gonadal stromal tumor (MGST) is an 
emerging entity described in the WHO classi- 
fication edited in 2016 (Moch et al. 2016) as 
neoplasm with “spindle-shaped cells showing 
features of smooth muscle and gonadal stroma.” 


Clinical Features 


* Incidence 
It is a rare tumor with less than ten cases 
published. 

°. Age 
In the cases published, this tumor occur in 
young adults, but it was firstly described in a 
4-year-old boy (Evans 1977). 

e Site 
It occurs in the testis. 
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e Treatment 
Orchiectomy or nodulectomy (if diagnosed 
after intraoperatory examination). 

e Outcome 
The clinical follow-up provided for all the 
reported patients were negative for recurrence 
or metastatic disease. 


Macroscopy 


The tumors are circumscribed, nonencapsul- 
ated intratesticular nodules ranged from 1.2 to 
3.5 cm. In the published cases, no macroscopical 
figure has been provided (Kao and Ulbright 2014). 


Microscopy 


The tumor cells are uniform, bland, spindle with 
oval to spindled nuclei, sometimes entrapping at 
the periphery of the tumor seminiferous tubules 
(Fig. 1). Mitoses range from 0 to 3 per 10 HPF. 
The spindle cells are arranged in short fascicles, 
sometimes with a storiform pattern. Collagen 
is scant with thin bands, vascularity is incon- 
spicuous, and all the cases lack necrosis or 
lymphovascular invasion (Fig. 2). 


Immunohistochemistry 


The spindled tumor cells are strongly positive 
for actin (SMA), S-100 protein, desmin, and 


Myoid Gonadal Stromal Tumor of the Testis, 
Fig. 1 Myoid Gonadal Stromal Tumor. Uniform, bland 
spindle cells arranged in short fascicles entrapping at the 
periphery seminiferous tubules 


Myoid Gonadal Stromal Tumor of the Testis 


steroidogenic factor 1 (SF-1); inhibin is focally 
positive; caldesmon, SOX-9, and WTI are 
entirely negative. Mib-1 presents scattered 
nuclear positivities (less than 2%). 


Differential Diagnosis 


Testicular Fibrothecoma 

Fibrothecoma has thicker and diffuse collagen 
bundles sometimes forming hyaline plaques. 
Fibrothecoma is typically SOX-9 positive 
(Zhang et al. 2013) (Fig. 3). 


Leiomyoma 
MGST lacks diffuse broad fascicles and cigar- 
shaped nuclei with perinuclear vacuoles typically 


Myoid Gonadal Stromal Tumor of the Testis, 
Fig. 2 Myoid Gonadal Stromal Tumor. The spindle cells 
are arranged in storiform pattern; collagen is inconspicu- 
ous, and there is no necrosis 
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Myoid Gonadal Stromal Tumor of the Testis, 
Fig. 3 Fibrothecoma. Fibrothecoma shows SOX-9 posi- 
tive neoplastic cells dispersed in fibrillar collagen 
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seen in leiomyoma. $100 and FOX2 are positive 
in MGST and are negative in leiomyoma. 
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Synonyms 


Leiomyoma of the glans penis; Myofibroma of 
the glans penis 


Definition 


Myointimoma is a rare but very distinctive benign 
intravascular myofibroblast proliferation, derived 
from intimal cells of the vessels that constitute the 
corpus spongiosum of the penis. 
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Clinical Features 


e Incidence 

Myointimoma is very rare, with only few cases 
reported so far, including a series of 10 cases 
(Fetsch et al. 2000), a series of 5 juvenile cases 
(McKenney et al. 2007), and 4 case reports 
(Robbins and Kohler 2005; Vardar et al. 
2007; Turner et al. 2009; Monsalvez 
et al. 2009). 

Moreover, it is possible that some old 
reports of penile intravascular leiomyoma, intra- 
vascular leiomyomatosis, leiomyoma, late 
stage intravascular fasciitis, and solitary cutane- 
ous myofibroma are lesions that would 
now be called myointimoma (McKenney 
et al. 2007). 

. Age 
Myointimoma can occur both in the pediatric 
(Fetsch et al. 2000; McKenney et al. 2007; 
Turner et al. 2009) and adult population 
(Fetsch et al. 2000; Robbins and Kohler 
2005; Vardar et al. 2007; Monsalvez et al. 
2009), with predominance for the latter. The 
age range is between 2 and 74 years (median 
19, mean 18) (Fetsch et al. 2000; McKenney 
et al. 2007; Monsalvez et al. 2009; Robbins 
and Kohler 2005; Turner et al. 2009; Vardar 
et al. 2007). 

e Sex 
Myointimoma arises in males. 

e Site 
The lesion is usually found in the glans penis. 
Occasionally, it may be detected in the corona 
sulcus or in close proximity to the meatus 
(Fetsch et al. 2000). 

* Treatment 
The treatment of choice is the surgical excision 
of the lesion. However, for the benign behavior 
and the tendency to remain stable over the time 
or even to spontaneously involve, conservative 
treatment is widely adopted (Monsalvez 


et al. 2009). 

e Outcome 
The clinical behavior of myointimoma 
is benign. Spontaneous regression after 
incisional biopsy has been documented 


(Fetsch et al. 2000). 
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Macroscopy 


Gross examination reveals a solid mass with firm 
consistency and color that ranges from pale tan to 
gray to white, occasionally with a focal irregular 
extrinsic surface. Reported lesions are usually of 
small dimensions (from 0.4 to 1.9 cm) (Fetsch 
et al. 2000; McKenney et al. 2007; Monsalvez 
et al. 2009; Robbins and Kohler 2005; Turner 
et al. 2009; Vardar et al. 2007). 


Microscopy 


At low power, multinodular and plexiform archi- 
tecture is seen, due to the origin from preexisting 
vascular structures of the corpus spongiosum. 
The proliferation is typically confined to the 
lumen of vessels, with a serpentine pattern of 
growth. At higher magnification, the lesional 
cells are medium to large size, stellate or spindle 
shaped, and set in an abundant dense fibromyxoid 
matrix, sometimes resembling chondroid stroma. 

Some cells present myoid features, with mod- 
erately abundant eosinophilic cytoplasm, cigar- 
shaped nuclei, and juxtanuclear vacuoles. Other 
cells show a more fibroblast-like appearance, with 
long tapered cytoplasmic processes. 

Absence of atypia, pleomorphism, and 
mitosis is the rule, while it is possible to detect 
some grade of nuclear variability between cells. 
Occasionally some cellular degenerative features 
may be seen, like presence of “ghost cells” 
changes. Inflammatory infiltrate is usually absent 
(Fetsch et al. 2000; McKenney et al. 2007; 
Monsalvez et al. 2009; Robbins and Kohler 
2005; Turner et al. 2009; Vardar et al. 2007). 


Immunophenotype 


Myointimal cells stain extensively positive 
for muscle-specific actin, alpha-smooth muscle 
actin, and calponin, while they are minimally 
reactive to desmin, with positive stain always 
found in less than 20% of cells, usually in less 
than 5%. In contrast, native vascular smooth 
muscle cells, commonly found at the periphery 
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of the lesion, are positive to all the four markers 
cited, with a stronger positivity for actin and 
calponin than myointimal cells and a characteris- 
tic “collarette” positivity to desmin when the cells 
are not atrophied by compression of the lesion. 

Lesional cells are negative for cytokeratins and 
S-100. Normal endothelial cells of vessels par- 
tially involved by the lesion stain positive for 
CD31 and CD34, which are also found positive 
in perivascular stromal cells around the affected 
vessels (Fetsch et al. 2000; McKenney et al. 2007; 
Monsalvez et al. 2009; Robbins and Kohler 2005; 
Turner et al. 2009; Vardar et al. 2007). 


Differential Diagnosis 


Although very rare, soft tissue tumors of the 
penis comprise a wide spectrum of lesions 
(Fetsch et al. 2000; McKenney et al. 2007; 
Monsalvez et al. 2009; Robbins and Kohler 
2005; Turner et al. 2009; Vardar et al. 2007). It is 
important to recognize myointimoma and differ- 
entiate it from more aggressive tumors or lesions 
with possible systemic implications (McKenney 
et al. 2007). 

One of the most common lesions to be 
considered in the differential diagnosis with 
myointimoma is myofibroma (Fetsch et al. 2000; 
McKenney et al. 2007; Monsalvez et al. 2009; 
Vardar et al. 2007). The two lesions share a similar 
morphology, with the presence of plump, smooth 
muscle-like elements surrounded by stromal 
hyalinization. However, myofibroma does not 
originate from vascular structures and it is 
characterized by a biphasic pattern, with smooth 
muscle-like elements and a hemangiopericytoma- 
like component, which may be less defined in the 
adult variant but it is typically present. Moreover, 
myofibroma lacks the characteristic “collarette” 
stain of desmin of the native smooth muscle 
cell at the periphery of the lesion seen on 
myointimoma. 

Another lesion that can mimic myointimoma 
is late fibrosing stage of intravascular (nodular) 
fasciitis (Fetsch et al. 2000; McKenney et al. 
2007; Monsalvez et al. 2009; Vardar et al. 2007). 
The two lesions consist of a myofibroblastic 
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proliferation that involves vascular structures and 
both architectures are plexiform/nodular. Never- 
theless, fasciitis has some distinctive features, 
including presence of intralesional lymphocytes, 
loose culture-like growth, mitotic activity, mucin 
pools, and more prominent and less compact 
stroma. Moreover, the myofibroblastic 
population is not as homogeneous as seen 
in myointimoma, with the presence of both 
hyalinized and loose stromal pattern. Further- 
more, up to one third of fasciitis presents 
osteoclast-like giant cells, which are never 
described in myointimoma. 

Myointimoma must be distinguished also from 
plexiform fibrohistiocytic tumor (PFHT) (Fetsch 
et al. 2000; McKenney et al. 2007; Monsalvez 
et al. 2009; Robbins and Kohler 2005; Vardar 
et al. 2007) especially in children, because PFHT 
may recur and in rare cases metastasize. Although 
the two lesions share the growth pattern and 
the myofibroblastic differentiation, PFHT has a 
dimorphic population of both cytologically bland 
spindle cells and histiocytic cells and differs from 
myointimoma for the higher proliferative activity 
and the presence of cytological atypia. Moreover, 
PFHT may contain osteoclast-like giant cell and, 
most of all it is not an intravascular lesion. Desmin 
is an important marker, because it highlights 
the collarettes of native smooth muscle of 
myointimoma, and stains negative in PFHT. 

Epithelioid hemangioendothelioma (McKenney 
et al. 2007) is a lesion which is very similar to 
myointimoma for the intravascular growth pattern 
and the presence of cellular cytoplasmic eosino- 
philia and myxoid stroma, and it has to be consid- 
ered especially in adult population. An important 
feature that may lead to misdiagnosis, mostly in 
small biopsies, is the presence of small 
intracytoplasmic juxtanuclear vacuoles seen in 
myointimoma that may mimic the intracytoplasmic 
lumens of epithelioid hemangioendothelioma. 
Even if epithelioid hemangioendothelioma is 
described in the penis, due to the rarity of this lesion 
in this anatomical site, recent studies demonstrated 
that many examples might be reclassified into epi- 
thelioid hemangioma, which is not so similar to 
myointimoma as epithelioid hemangioen- 
dothelioma. Moreover, in this differential diagnosis 
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immunohistochemistry plays an important role, for 
the positivity of endothelial markers and negativity 
of actin and calponin of the hemangioma. 

Leiomyoma (McKenney et al. 2007; 
Monsalvez et al. 2009; Vardar et al. 2007) in the 
genital tract usually shows myxohyaline stroma 
surrounding bundles of smooth-muscle cells, and 
the tumor is positive for desmin. 

Myopericytoma (McKenney et al. 2007) may 
present myoid nodules bulging into vascular 
spaces, even if this is not the only morphological 
pattern. Intravascular myopericytoma has been 
described, and it may be entered in the differential 
diagnosis of myointimoma, but it has an intra- 
luminal expansive growth pattern and does not 
grow with serpentine intravascular extension. 

Among nerve sheath tumors, the differential 
diagnosis includes nerve sheath myxoma 
(Monsalvez et al. 2009; McKenney et al. 2007; 
Vardar et al. 2007), which shares similar architec- 
ture and spindle cellularity, but immunohisto- 
chemistry shows positive stain of myofibroblasts 
for alpha-smooth muscle actin, in the smooth 
muscle-like component and of neural tissue 
to §-100 protein. Plexiform schwannoma 
(McKenney et al. 2007; Monsalvez et al. 2009; 
Robbins and Kohler 2005; Vardar et al. 2007) is 
composed of multiple and well-defined nodules, 
with characteristic Antoni A-type pattern with 
nuclear palisading. 
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Synonyms 


Fibromyxosarcoma; Myxoid fibrosarcoma; 
Myxoid malignant fibrous histiocytoma 


Definition 


Myxofibrosarcoma (MFS) is a malignant fibro- 
blastic neoplasm mainly involving the superficial 
soft tissues of elderly patients, with variably 
prominent myxoid stroma and cellular 
pleomorphism. 


Clinical Features 


e Incidence 
MFS is a relatively common sarcoma type. 
°. Age 
It is the most common sarcoma of adult and 
elderly patients. 
e Sex 
It shows a slight male predominance. 


Myxofibrosarcoma, Genitourinary Tract 


e Site 
MFS typically arises in the lower limbs and 
limb girdles, followed by the upper extremi- 
ties. It is usually a superficial tumor, involving 
the subcutis and the dermis, whereas subfascial 
sites are involved in approximately one third of 
the patients. True genitourinary MFS have 
been observed in the penis (Mentzel et al. 
1996), whereas cases reported in the kidney, 
retroperitoneum, spermatic cord, and prostate 
most likely represent examples of 
dedifferentiated liposarcoma (Resorlu et al. 
2018; Ozkan et al. 2006; Tearada et al. 2012). 

e Treatment 
Treatment is surgical excision with wide 
margins. 

* Outcome 
The outcome depends on the tumor grade and 
depth. MFS is prone to local recurrence, which 
is independent from histologic grade. Tumor 
grade, however, tends to increase with local 
recurrence. The rate of distant spread ranges 
from 5% of low-grade tumors to 25-30% of 
high-grade ones. 


Macroscopy 


MFS usually appears as a large multinodular 
mass, with myxoid areas as well as solid fleshy 
nodules. Hemorrhagic and/or necrotic changes are 
seen in high-grade tumors. 


Microscopy 


MFS shows a wide range of histologic appear- 
ances, ranging from myxoid — stroma-rich 
low-grade lesions (Fig. 1) to high-grade tumors 
with a minor myxoid component. The architecture 
is typically multinodular, and paucicellular areas 
rich in myxoid matrix alternate with solid hyper- 
cellular areas. Neoplastic cells range from spindle 
to stellate to pleomorphic, often multinucleated, 
atypical elements. Pseudolipoblastic cells, charac- 
terized by the presence of cytoplasmic mucin vac- 
uoles, may be present as well. A characteristic 
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Myxofibrosarcoma, Genitourinary Tract, Fig. 1 Low- 
grade myxofibrosarcoma presenting with a moderately cel- 
lular proliferation of spindle cells within abundant myxoid 
matrix. Curvilinear vessels are present in the background 


finding, which may be a useful diagnostic clue, is 
the presence of thin elongated curvilinear vessels. 
Mitotic figures are infrequent in low-grade 
lesions, while high-grade MFS presents brisk 
mitotic activity, with atypical figures. Similarly, 
necrosis and hemorrhage are seen in high-grade 
tumors. 


immunophenotype 


Immunohistochemically, tumor cells are positive 
for vimentin and focally for CD34 and smooth 
muscle actin. H-caldesmon, desmin, S100 pro- 
tein, and cytokeratins are usually not expressed. 


Molecular Features 


MEFS presents complex genomic aberrations, 
with numerical and structural chromosomal 
abnormalities. 
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Differential Diagnosis 


Low-grade MFS has to be distinguished from 
intramuscular and cellular myxoma, nodular fas- 
clitis, myxoid neurofibroma, low-grade malignant 
peripheral nerve sheath tumor, and low-grade 
fibromyxoid sarcoma. Myxomas and nodular fas- 
ciitis do not present nuclear pleomorphism, while 
neurofibroma is positive for S100 protein. The 
presence of curvilinear vessels helps to separate 
MFS from low-grade malignant peripheral nerve 
sheath tumor, while low-grade fibromyxoid sar- 
coma is typically positive for MUC4. The pres- 
ence of pseudolipoblasts may lead to the 
erroneous diagnosis of myxoid liposarcoma, 
which however presents a “chicken-wire” vascu- 
lar background and a different cellular composi- 
tion. The non-adipogenic component of 
dedifferentiated liposarcoma may closely mimic 
the appearance of MFS, but this is positive for 
MDM2 and shows amplification of the chromo- 
somal region by FISH analysis. High-grade MFS 
has to be distinguished from non-mesenchymal 
tumors, mainly sarcomatoid carcinoma and 
melanoma. 
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Synonyms 


Wilms tumor 


Definition 


Nephroblastic tumors include nephroblastoma, 
the most common, and cystic partially differenti- 
ated nephroblastoma. 


Clinical Features 


e Incidence 
Nephroblastoma is a malignant tumor which 
comprises more than 85% of pediatric renal 
tumors and 5% of childhood cancers. 

°. Age 
It is usually found in children 2—4 years old, 
it is relatively uncommon in the first 6 months 
of life and in children older than 6 years, 
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whereas it is rare in the neonatal period. 
Nephroblastoma rarely occurs in adults. 

e Sex 
There is no gender predilection. 

e Site 
Five percent of the tumors are multicentric and 
bilateral. 

e Treatment 
Tumor resection followed by chemotherapy or 
adjuvant chemotherapy and surgical treatment 
are the two different protocols of therapy. 

e Outcome 
Despite the different managements, the overall 
survival currently is more than 90%. 


The associations with cryptorchidism, hypospa- 
dias, other genital anomalies, hemihypertrophy, 
and aniridia are well-recognized and described in 
different genetic syndromes such as Beckwith- 
Wiedemann, Wilms-aniridia-genital anomaly- 
retardation (WAGR), and Denys-Drash syn- 
dromes due to different genetic alterations. 


Macroscopy 


It presents as a mass usually larger than 5 cm with 
solid, soft, and grayish or pinkish, resembling 
brain tissue. Hemorrhage and necrosis are fre- 
quently present. The tumor is usually surrounded 
by a prominent pseudocapsule composed of com- 
pressed renal and perirenal tissues. Cystic tumors 
macroscopically indistinguishable from cystic 


M. R. Raspollini, A. Lopez-Beltran (eds.), Uropathology, Encyclopedia of Pathology, 
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nephroma which present small foci of blastema, 
immature appearing stromal cells, and primitive 
epithelium are classified as cystic partially differ- 
entiated nephroblastoma (Beckwith et al. 1990). 


Microscopy 


Nephroblastoma is typically triphasic being com- 
posed of variable admixtures of blastema, epithe- 
lium, and stroma (Fig. 1). However in some 
neoplasms only two or occasionally only one 
component is present. The blastemal component 
can grow in three different patterns: nodular, ser- 
pentine, and diffuse. The blastemal cells are small 
and densely packed and show oval to elongated 
nuclei with numerous mitoses. The epithelial 
component usually consists of small tubules 
lined by primitive columnar cells and abortive 
glomeruli. The stromal component can differenti- 
ate along the lines of almost any type of soft 
tissue; loose myxoid, fibroblastic spindle cell 
stroma, and skeletal muscle are the most common. 
Based on the absence or presence of anaplasia, 
nephroblastomas are divided into two categories: 
favorable and unfavorable histologies. Anaplasia 
has been defined as the combination of cells with 
very large hyperchromatic nuclei and multipolar 
mitotic figures. Anaplasia is found in approxi- 
mately 6% of nephroblastomas; it is rare in 
patients younger than 1 year, and more than 80% 
of patients are older than two. Even small foci of 
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anaplasia can be associated with an adverse out- 
come (Faria et al. 1996). Thus, it is important to 
sample the specimens extensively. 


Immunophenotype 


The blastema component is usually positive for WT1 
and may label for desmin and not for the other 
muscular markers. The epithelial components are 
positive for WT1 and cytokeratins, including CK7. 


Molecular Features 


The WT1 gene located on chromosome 11p13 is 
involved in the pathogenesis of the WAGR (Wilms 
tumor associated with aniridia, genital anomalies, 
and mental retardation) and the Denys-Drash 
(pseudohermaphroditism, severe glomerulopathy, 
and Wilms tumor) syndromes. The WT1 gene is 
mutated in approximately 20% of sporadic 
nephroblastomas. Nephroblastomas demonstrating 
loss of heterozygosity for chromosomes lp and 
16q have been shown to have a poor prognosis 
(Huang et al. 2009). 


Differential Diagnosis 
The differential diagnosis includes small blue cell 


tumors (neuroblastoma, rhabdomyosarcoma, and 
primitive neuroectodermic tumor), immature 


Nephroblastic Tumors, Fig. 1 An example of nephroblastoma showing blastemal component (a) intermixed with 


epithelial tubules (b) 
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teratoma, metanephric adenoma, and papillary 
renal cell carcinoma. The differential diagnosis 
is based on the morphological features in associ- 
ation with an immunohistochemical panel such 
as WTI, CD99, CD57, myogenin, and 
chromogranin. 


Nephrogenic Rests 

Nephrogenic rests are abnormally persistent foci 
of embryonal cells that are potentially able of 
developing into nephroblastoma (Wilms tumor). 
Nephrogenic rests can be found adjacent to 
nephroblastoma or in the surrounding renal paren- 
chyma (Beckwith et al. 1990). 
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Synonyms 


Nephrogenic metaplasia 
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Definition 


Metaplastic change characterized by small 
tubules lined by a single layer of cuboidal, flat, 
or hobnail cells containing eosinophilic secre- 
tion with features similar to mesonephric 
tubules. 


Clinical Features 


° Incidence 
This is an uncommon lesion. Most patients 
have a previous bladder surgery or irritants 


such calculi or trauma, or kidney 
transplantation. 
°. Age 


Usually seen in adults but rare in children 
°. Sex 
Male: female: 3:1 
e Site 
The bladder is the most common (55%) 
followed by urethra (41%) or ureter (4%). 
¢ Treatment 
Resection 
« Outcome 
Benign outcome 


Macroscopy 


These are less than 1 cm polypoid, flat, or papil- 
lary lesions. Large size examples have been 
reported. 


Microscopy 


The most common microscopic pattern is tubular 
(Fig. 1). The tubules are small, hollow, and round 
and sometime elongated. Other patterns are cys- 
tic (Fig. 2), papillary, and polypoid and less 
frequently with a diffuse pattern. Tubules and 
cysts are lined with cuboidal, hobnail cells with 
a clear or eosinophilic cytoplasm. The nuclei are 
without prominent nucleoli. Light atypia and 
mitotic figures may be present. Eosinophilic or 
basophilic secretion may be seen in tubules and 
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Nephrogenic Adenoma, Fig. 1 Tubular type nephrogenic adenoma (a), small tubules adjacent to cystic structure in the 
lamina propria (b), high magnification show eosinophilic cells with moderate atypia. Mitoses are lacking (c) 


cysts. The lesion involves the lamina propria 
with pseudoinfiltrative features. The stroma is 
edematous and inflammatory, without 
desmoplasia. Necrosis is absent (Oliva and 
Young 1995). 


Immunophenotype 


Nephrogenic adenoma stains with cytokeratins 
(AE1/AE3, CAM5.2, CK7, CK20), EMA, 
CA125, PAX8, PAX2, PSA, and Racemase. 
Luminal secretion stains with PAS and 
mucicarmine. Negative stains are p53, p63, 
34 BE12, CD10, and NKX3.1. GATA3 is positive 
in 40% of the cases. 


Differential Diagnosis 


The differential diagnoses include adenocarcinoma, 
urothelial carcinoma with glandular differentiation, 
and urothelial carcinoma with small tubules. 
Nephrogenic adenoma with hobnail cells and/or 
clear cells may require differential diagnosis with 
clear cell adenocarcinoma of the bladder, which 
may present a similar immunoprofile; moreover, 
the light atypia, lack of necrosis, low mitotic rate, 
low ki67 labelling index, and low to negative p53 
would favor the diagnosis of nephrogenic adenoma. 

In the rare event of nephrogenic adenoma aris- 
ing in the prostatic urethra, the differential diagno- 
sis includes acinar prostatic adenocarcinoma. 
Nephrogenic adenoma, unlike prostatic adenocar- 
cinoma, stains with PAX8 and PAX2 but does not 
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Nephrogenic Adenoma, Fig. 2 Polypoid and cystic nephrogenic adenoma (a), with cysts within the lamina propria, 
with stromal oedema and inflammation cells (b). The high power view shows the single-cell layer lining the cysts (c) 


stain with NKX3.1 (McDaniel et al. 2014; Tong 
et al. 2008; Zhang et al. 2017). 
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Definition 


Neoplasms occurring within the renal paren- 
chyma showing neuroendocrine differentiation 
by morphology and immunohistochemistry. 

Kidney neoplasms with neuroendocrine differ- 
entiation include: 


E 
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Neuroendocrine Tumors of the Kidney, Fig. 1 Sharply defined tumor composed of uniform round cells with nuclear 
granular chromatin (a) positive for chromogranin by immunohistochemistry (b) 


e Well-differentiated neuroendocrine tumor 
(carcinoid and atypical carcinoid tumor) 
¢ Small cell neuroendocrine carcinoma 


e Large cell neuroendocrine carcinoma 


Clinical Features 


e Incidence 
Neuroendocrine tumor in the kidney is an 
uncommon neoplasia. The most common neu- 
roendocrine tumor in renal parenchyma is car- 
cinoid (Lane et al. 2007; Hansel et al. 2007). 
For small cell carcinoma, primary tumor of 
renal pelvis and metastases should be rule 
out. Up to 20% of primary renal carcinoids 
have been reported in “horseshoe” kidneys. 

°. Age 
The majority of the cases have been reported in 
the fourth to seventh decade. 

e Sex 
No gender predominance. 

e Site 
No specific site in the kidney. 

e Treatment 
Surgical treatment in patients with gross hema- 
turia and abdominal pain 

e Outcome 
The outcome depends on prognostic factors 
including size, mitotic rate, and staging. 


Macroscopy 


Well-differentiated neuroendocrine tumors 
are solitary solid tumor usually circumscribed, 
with yellow-tan cut surface. Hemorrhage may 
be present; necrosis is not present in the 
well-differentiated tumors. High-grade 
tumors are larger tumors with the presence of 
necrosis. 


Microscopy 
Morphologically similar to neuroendocrine 


tumors at the other sites (Fig. 1). High-grade 
tumors show prominent mitotic activity. 


Immunophenotype 
Tumors are immunoreactive for chromogranin, 


synaptophysin, neuron-specific enolase, CD56, 
and cytokeratin. 


Differential Diagnosis 


Neuroendocrine tumor metastatic to the kidney 
should be excluded. 


Neurofibroma 
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Definition 


Neurofibroma is a benign peripheral nerve sheath 
tumor arising from cranial, peripheral, or visceral 
nerves. It can be sporadic or associated to 
neurofibromatosis. 


Clinical Features 


e Incidence 
Neurofibroma is a rare lesion in the genitouri- 
nary tract, especially when sporadic. There are 
approximately 70 reported cases of neurofi- 
broma associated with neurofibromatosis type 
1 (NF1) arising in the bladder (Hosseini et al. 
2016). Scrotal and spermatic cord neurofi- 
bromas are very rare, with 14 cases reported 
so far, sometimes with an unclear sub- 
localization due to the anatomical overlap of 
structures in this region (Boto et al. 2015). 
Penile neurofibromas are exceedingly rare 
(Moch et al. 2016). 

°. Age 
Neurofibroma can occur both in pediatric 
and adult populations, with a strict relation 
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between plexiform neurofibromas and 
pediatric age. 

e Sex 


In the bladder there is no sex predilection, 
while in external genitalia neurofibromas asso- 
ciated with NF1 are most frequently reported in 
females (Pascual-Castroviejo et al. 2008). 

e Site 
The lesion may be found in any subsite of male 
genitourinary tract, with a predilection for the 
bladder, because of the abundant autonomic 
neural plexus of the organ, as well as in lower 
ureters. Only sporadic cases are reported in 
testicles, paratesticular region, and in external 
geniatalia (penis and scrotal region) (Zugail 
et al. 2017; Pascual-Castroviejo et al. 2008). 

In some cases, especially in NF1-related 

neurofibromatosis, extensive urogenital 
involvement may be seen (Pascual-Castroviejo 
et al. 2008). 

e Treatment 
The treatment of choice is surgical excision of 
the mass, especially in external genitalia and in 
scrotal area. In the bladder, a conservative 
treatment is sometimes performed, even if in 
case or large or multiple lesions a partial of 
complete cystectomy is mandatory. Similarly, 
orchiectomy is required in case of massive 
involvement of the organ (Pascual-Castroviejo 
et al. 2008). 

* Outcome 
Neurofibroma is usually a benign lesion. How- 
ever, the risk of developing malignant transfor- 
mation is strictly dependent on the different 
subtypes of neurofibroma. Indeed, localized 
neurofibroma never undergoes malignant 
transformation, while diffuse type rarely does. 
Plexiform neurofibroma has the higher risk of 
malignant transformation (Hornick 2013). 


Macroscopy 


Localized lesions are well circumscribed, but not 
encapsulated, solid, with sometimes gelatinous 
consistence, and white-cream yellow color. Dif- 
fuse neurofibroma appears as a nondefined mass 
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that increases the consistency of the involved 
organ (Pascual-Castroviejo et al. 2008; Zugail 
et al. 2017; Hosseini et al. 2016; Boto et al. 
2015; Hornick 2013; Moch et al. 2016). 


Microscopy 


Neurofibroma can show three different patterns of 
growth: localized, diffuse, or plexiform. 

At low power, spindle-shaped cells are loosely 
arranged in a haphazard or sometimes whorled 
architecture, in a background of collagenized to 
myxoid stroma. 

At high power, the different elements that nor- 
mally constitute the nerve are distinguishable, 
including Schwann cells, the predominant cellular 
type, perineural-like cells, fibroblasts, and occa- 
sional mast cells and axons (Fig. 1). Cells have 
comma-shaped nuclei and small amount of cyto- 
plasm. Usually, mitotic activity is not present, 
while occasional nuclear pleomorphism and 
degenerative hyperchromasia may be seen. 

In the diffuse type, the lesion usually has larger 
dimensions and an infiltrative pattern of growth 
with the tendency to entrap the surrounding struc- 
tures. The plexiform subtype has a very distinctive 
pattern of growth, composed by hypertrophic 
nerve fascicles in a background of cellular prolif- 
eration that is similar to typical neurofibroma 
(Fig. 2). The lesion is surrounded by a fibrous, 
EMA-positive perineural capsule (Pascual- 
Castroviejo et al. 2008; Zugail et al. 2017; 
Hosseini et al. 2016; Boto et al. 2015; Hornick 
2013; Moch et al. 2016). 


Immunophenotype 


Neurofibroma is a cellular heterogeneous lesion 
and the different populations can be highlighted 
by different immunohistochemical stains. Indeed, 
S100 is positive in Schwann cells, while CD34 
stains fibroblasts; moreover, neurofilament high- 
lights axons, which are scattered within the lesion. 
Neurofibroma stains negative for smooth muscle 
actin (SMA), keratin, and desmin (Pascual- 
Castroviejo et al. 2008; Zugail et al. 2017; 
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Neurofibroma, Fig. 1 Neurofibroma consists of a pro- 
liferation of spindle cells with “comma-shaped” nuclei in a 
fibromyxoid matrix 


Neurofibroma, Fig. 2 Plexiform neurofibroma involv- 
ing the urinary bladder in a patient affected by NF1 


Hosseini et al. 2016; Boto et al. 2015; Hornick 
2013; Moch et al. 2016). 


Molecular Features 


All types of neurofibroma can be seen in neuro- 
fibromatosis, with different frequencies 
according to neurofibroma subtypes. Indeed, 
localized neurofibromas, especially when soli- 
tary, are rarely associated to neurofibromatosis, 
while multiple lesions are strongly associated 
with NF1 and occasionally even with NF2. 
Diffuse neurofibromas are associated to NF1 
in about 10% of cases, while plexiform 


Nevus 


neurofibromas are pathognomonic of NFI. 
When a neurofibroma is found, it is mandatory 
to study the patient for other signs and symptoms 
of neurofibromatosis with clinical and imaging 
tools, and if necessary to perform genetic tests to 
search for NF mutation on the biopsy or speci- 
men (Pascual-Castroviejo et al. 2008; Zugail 
et al. 2017; Hosseini et al. 2016; Boto et al. 
2015; Hornick 2013; Moch et al. 2016). 


Differential Diagnosis 


Although the microscopic and immunohisto- 
chemical features of neurofibroma are quite spe- 
cific, it has to be differentiated from lesions with 
similar features or similar immunohistochemical 
profile. Moreover, it is important to recognize 
features of malignant transformation of the lesion. 

Typical neurofibroma is sometimes difficult to 
differentiate from schwannomas, especially in 
small biopsies. Nevertheless, schwannoma has 
hyalinized vessels, contains less amount of stroma, 
and the tumor cells are usually larger than in neu- 
rofibroma. Moreover, it lacks fibroblasts, a typical 
feature of neurofibroma, which can be highlighted 
with CD34 stain (Hornick 2013). 

Plexiform neurofibroma has a very similar archi- 
tecture to plexiform schwannoma. Unlike plexiform 
neurofibroma, plexiform schwannoma usually 
occurs in a wide range of ages, but not exclusively 
in children. It is not associated to NF1 and the 
component seen between fascicles of tumoral cells 
does not contain a spindle cell population as in 
neurofibroma. When immunohistochemistry is 
performed, plexiform schwannoma shows strong 
and diffuse positivity for S100 and negativity for 
neurofilament. It is important to distinguish these 
two lesions for their different behavior, as plexiform 
schwannoma is a benign entity while plexiform 
neurofibroma may progress to malignant peripheral 
nerve sheath tumor (Hornick 2013). 

In the scrotal region, clinicians and radiologists 
may have difficulties in differentiating neurofi- 
broma from leiomyoma, lipoma, fibroma, heman- 
gioma, and epidermoid cyst. Pathological findings 
allow to make the correct diagnosis in most cases 
(Boto et al. 2015). 
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The criteria of malignant transformation are 
controversial, but the presence of mitotic activity, 
increased cellularity, and nuclear atypia are wor- 
risome features for malignancies, and they usually 
are present together (Hornick 2013). 
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Synonyms 


Genital nevocytic nevus; Nevus of the genital 
tract 
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Definition 


Nevus is a benign proliferation of melanocytes. 


Clinical Features 


e Incidence 

Bladder is an exceedingly rare location, with 
only one case, namely, a cellular blue nevus, 
reported (Kim et al. 2012). In the prostate 
28 cases of blue nevus, the most frequently 
reported pigmented prostatic lesion, have 
been described. The incidence of blue nevi in 
consecutive surgical prostatic specimens and 
autopsy has been 0.05% and 0.6%, respec- 
tively (Dailey and Hameed 2011). 

Nevi on male genitalia are much less fre- 

quently encountered than in women. 

°. Age 
In the bladder the case of cellular blue nevus 
was described in a 72-year-old woman with a 
history of breast cancer (Kim et al. 2012). 

The age at the detection of the reported 
cases of blue nevi of prostate ranged from 
20 to 81 years (Dailey and Hameed 2011). 

Genital nevi typically occur in young 
adults. 

e Sex 
Not applicable 

e Site 
In the urogenital tract nevi have been described 
in the bladder, prostate, glans and shaft of 
penis, prepuce, and in the scrotum (Cengiz 
et al. 2015). The so-called “divided” or 
“kissing” nevus appears on the glans penis 
and adjacent foreskin, sparing the coronal 
sulcus. 

e Treatment 
Cellular blue nevus of bladder clinically pre- 
sented with lower abdominal pain and hema- 
turia. Transurethral resection was performed; a 
tiny amount of residual tumor was found 
8 months later at cystoscopy (Kim et al. 2012). 

Blue nevus of prostate is mostly an inciden- 
tal finding in transurethral resection for benign 
prostatic hyperplasia or at autopsy, but can also 


Nevus 


be rarely identified in needle core biopsies. It 
does not require any further treatment (Dailey 
and Hameed 2011). 
Complete excision of genital nevi is 
curative. 
e Outcome 
In the unique case described in the bladder 
9 months after primary surgery, no recurrences 
or metastases were found (Kim et al. 2012). 
Blue nevus of the prostate is regarded as a 
benign entity without malignant potential. 
Clinical behavior of genital nevi is report- 
edly benign. Very rarely melanoma can be 
associated with genital nevi. 


Macroscopy 


In the bladder multiple submucosal nodules were 
found. 

In prostate brown to black areas or streaks or 
nodules ranging in size from 0.1 to 2.0 cm are 
encountered. 

Most nevi on genitalia show a banal clinical 
appearance. They present as solitary flat or papu- 
lar lesions and are usually homogeneously 
pigmented. In time they can reach 1 cm in size. 


Microscopy 


In the case described in bladder, cellular blue 
nevus showed solid sheets and nests separated 
by thin fibrovascular septa and an associated 
hemangiopericytoma-like vascular pattern. The 
cells were oval to elongated and epithelioid with 
abundant pale cytoplasm and uniform nuclei. 
A moderate amount of melanophages around the 
nests and at the periphery of the tumor were 
observed. No mitoses and necrosis were 
identified. 

Blue nevus in prostate consists of fine granular 
brown or black pigment stored in stromal cells 
and, eventually, also in the extracellular matrix. 
The cells can be spindle, oval, and polygonal in 
shape, with elongated dendrites and bland- 
looking nuclei obscured by melanin (Fig. 1). 
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Nevus, Fig. 1 Spindle and oval melanocytes, infiltrating 
diffusely the stroma. Granular pigment stored in stromal 
cells and in the extracellular matrix (Hematoxylin and 
eosin, 40X) 


They can diffusely infiltrate the fibromuscular 
stroma as single cells or in clusters (Dailey and 
Hameed 2011). 

Most nevi on genitalia are common junctional, 
compound (Fig. 2, a—c), and intradermal nevi. 

Less commonly atypical genital nevi are 
observed. They are usually compound nevi, with 
features of Clark nevus or superficial congenital 
nevus. Round to oval nests varying in size and 
shape, often oriented either perpendicularly or 
parallel to the dermo-epidermal junction (DEJ), 
are haphazardly distributed, thus forming clefts 
between the epidermis and dermis and blurring 
the junction. Melanocytes in the nests are fre- 
quently dyscohesive and show dusty cytoplasmic 
granules. A lentiginous pattern with single junc- 
tional melanocytes can be present. Pagetoid 
spread, when present, is usually restricted to the 
center of the lesion. Cytologic atypia can be 
severe because of prominent nuclei and nucleoli, 
but cytoplasm is abundant. Adnexal extension in 
form of single cells and nests can be observed. 
The dermal component, usually present, is sharply 
circumscribed and may appear broad and “mush- 
room” shaped. Atypical cells can be present in the 
superficial part of the lesion, but the proliferation 
shows progressive maturation with depth where 
small round monomorphous melanocytes are 
observed. Dermal mitoses are quite rare and 
encountered only superficially. A sparse or dense 
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lymphocytic infiltrate and large areas of lamellar 
or concentric fibrosis can be present. Some lesions 
can be associated with lichen sclerosus which can 
precede the onset of the pigmented lesion or 
develop subsequently in the area of the pigmented 
lesion. Characteristic dermal sclerosis of lichen 
sclerosus is observed. Dermal melanocytic nests 
are entrapped in the sclerosis and may show reac- 
tive atypia (Ahn et al. 2016). 


Immunophenotype 


Bladder cellular blue nevus showed a strong pos- 
itivity for Melan A and HMB-45 and a weak 
positivity for pS100. Ki-67 proliferative index 
was assessed at 2%. 

Prostate blue nevi react with pS100 and are 
usually HMB-45 negative. 

In genital nevi melanocytes express Melan 
A and pS100 diffusely; HMB-45 can be expressed 
in the junctional component and superficial der- 
mal component. Ki-67 proliferative index is low 
(1-2%). A double immunohistochemical stain 
with Melan A/Ki-67 allows evaluation of prolif- 
erative index of melanocytes and is useful in 
lesions with inflammation. 


Molecular Features 


Blue nevi frequently harbor activating mutations 
in GNAQ and GNAI1. 

Many genital nevi without and with atypia 
harbor BRAF p.V600E mutations (Nguyen 
et al. 2010). 


Differential Diagnosis 


Blue nevi of prostate must be differentiated from 
nonmelanocytic and melanocytic pigmented 
lesions. 

Nonmelanocytic pigmented lesions are due to 
hemosiderin and lipofuscin deposition. Hemosid- 
erin is usually found in stromal macrophages as 
clumps of yellow-brown pigment which react 
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Nevus, Fig. 2 Asymmetric pigmented lesion with irreg- 
ular borders of the penis shaft (a) Dermoscopy shows 
absence of pigmented network with a cobblestone pattern 


with Prussian blue stain. Lipofuscin deposits 
appear golden and granular and, if needed, can 
be identified histochemically with Sudan black 
B and PAS stain. Fontana Masson black staining 
highlights melanin granules. 

Melanocytic pigmented lesions include 
melanosis and melanoma. In prostatic melanosis 
the melanin pigment is found in the stromal cells 
with or without involvement of the surrounding 
epithelium. Melanin stromal pigment can be con- 
fused with melanin laden stromal cells of blue 
nevus. Primary melanoma in prostate is very 
rare; as a malignant neoplasm, hypercellularity, 
pleomorphism, atypia, and mitoses are encoun- 
tered (Dailey and Hameed 2011). 
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and some horny pseudocysts (b). Melanocytes arranged in 
nests and single units at the DEJ and dermis (c. Hematox- 
ylin and eosin, 20X) 


Genital nevi with atypical features can mimic 
melanoma. Melanomas most commonly arise in 
the elderly, are poorly circumscribed and asym- 
metrical, show diffuse atypia and pleomorphism, 
and lack melanocytic maturation with depth. Der- 
mal mitoses are more frequently encountered. 
Lymphocytic infiltrate tends to be more irregu- 
larly distributed throughout the lesion than in 
nevi. Early stage of genital melanoma may resem- 
ble acral melanoma, with singly distributed mela- 
nocytes at the junction, showing hyperchromatic 
nuclei, with or without dendrites. Nevi associated 
with lichen sclerosus may pose a relevant diag- 
nostic challenge since they can show features 
simulating melanoma such as irregular 
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melanocytic nests, atypia, single melanocytes 


along the DEJ, and pagetoid spread on a back- 
ground of dermal sclerosis (Ahn et al. 2016). 
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Definition 


Oncocytoma is a benign renal cell tumor with 
mainly solid-nested architecture composed of pre- 
dominantly large eosinophilic cells packed with 
mitochondria. 


Clinical Features 


Oncocytomas are sporadic tumors; cases in asso- 
ciation with Birt-Hogg-Dubé (an autosomal dom- 
inant disease associated with mutation of the 
folliculin gene) have been reported. 

A group of patients with multiple oncocytic 
lesions called oncocytosis has been described. 
Some of these lesions have a hybrid morphology 
between oncocytoma and chromophobe renal cell 
carcinoma, suggesting that these neoplasms can 
be related. 
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* Incidence 
They comprise 5% of adult renal epithelial 
tumors in surgical series. 

« Age 
The peak incidence is in the seventh decade 
of life. 

e Sex 
Its male-to-female ratio is 2:1. 

e Site 
There is no prevalence of site. 

°- Treatment 
Partial or radical nephrectomy, based on the 
tumor size, is the standard. In selected cases, 
active surveillance may be an option. 

e Outcome 
Renal oncocytomas are benign neoplasms. 


Macroscopy 


Tumor is a well-circumscribed uniform mahog- 
any brown color mass; when large it frequently 
displays a stellate central scar. Foci of hemorrhage 
can be observed, but necrosis is constantly absent. 
They are usually solitary, but could be multifocal 
and/or bilateral. 


Microscopy 


Oncocytoma shows a compact solid or nesting 
arrangement of large cells in an edematous and 
hyalinized stroma. Neoplastic cells have abundant 
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Oncocytoma, Fig. 1 Neoplastic cells with abundant 
granular eosinophilic cytoplasm arranged in a solid-nested 
pattern 


granular eosinophilic cytoplasm (Fig. 1), reflecting 
the presence of numerous mitochondria visible 
at the ultrastructural analysis. The nuclei of 
renal oncocytoma cells are regular, round with a 
nucleolus often evident. Rarely, occasional degen- 
erative bizarre nuclei or scattered nests of small 
cells, so-called oncoblast, can be observed. 
A tubulocystic pattern of growth may be prevalent 
in a few cases. The extension of oncocytoma 
cells into perirenal adipose tissue can occur in 
rare cases. 


immunophenotype 


Immunohistochemical profile of oncocytomas 
is characterized by vimentin and CK7 negativ- 
ity in contrast with the expression of CD117, 
S-100A1, and parvalbumin. Staining for 
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CD10 may be observed, whereas CD13 is 
constantly negative. 


Molecular Features 


Oncocytomas are usually characterized by normal 
karyotype; monosomy of chromosomes 1 and 
14, often with Y chromosome loss, and structural 
abnormalities of 11q13 can be observed. 


Differential Diagnosis 


The most common differential diagnoses of 
oncocytoma include chromophobe renal cell carci- 
noma, succinate dehydrogenase (SDH)-deficient 
renal cell carcinoma, oncocytic papillary renal cell 
carcinoma, epithelioid angiomyolipoma, eosino- 
philic solid and cystic carcinoma, and tubulocystic 
renal cell carcinoma. However the most challenging 
differential diagnosis is chromophobe renal cell car- 
cinoma, especially eosinophilic variant, in which 
expression of S100A1 and negative immunostain 
for CK7 are useful. In approximately 10% of cases, 
FISH analysis can be a useful diagnostic tool. 
Tumors with mixed features of oncocytoma and 
chromophobe renal cell carcinoma have been 
viewed as “hybrid oncocytoma—chromophobe 
tumor.” However, some pathologists use it in the 
context of an apparent syndrome (multiple tumors), 
others use it only with mosaic or mixed morphology, 
and some others use it for any tumor with borderline 
features between oncocytoma and chromophobe 
renal cell carcinoma. 
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Definition 


Ossifying renal tumor of infancy is an 
intracalyceal mass composed of osteoid trabecu- 
lae, osteoblast-like cells, and a spindle cell 
component. 


Clinical Features 


e Incidence 
Ossifying renal tumor of infancy is an 
extremely rare neoplasm, there few reported 
cases (Hu et al. 2013). 
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°. Age 
Usually diagnosed in the first 2 years of life 

e Sex 
It affects predominantly in boys (6:1 male-to- 
female ratio). 

e Site 
There is no site predilection. 

e Treatment 
The treatment modalities for ossifying renal 
tumors of infancy are either nephrectomy or 
partial nephrectomy depending on the size and 
location of the tumor. 

e Outcome 
Ossifying renal tumors of infancy are believed 
to be benign in nature, as there have been no 
reports of progression or malignant disease. 


Macroscopy 


It is grossly well-circumscribed mass. 


Microscopy 


Ossifying renal tumor of infancy has three major 
components: an osteoid core, osteoblastic cells 
within and at the periphery of the osteoid, and bland 
spindle cells. The latter resemble those of cellular 
congenital mesoblastic nephroma or intralobar 
nephrogenic rests according to different authors. 


Molecular Features 


A small number of cases studied have shown evi- 
dence of trisomy for chromosome 4 (Liu et al. 2013). 
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Synonyms 


Osteogenic sarcoma 


Definition 


Malignant tumor with variable degree of osteoid 
production by neoplastic cells. 


Clinical Features 


e Incidence 
Osteosarcoma is a rare neoplasm, representing 
about 0.2% of all malignant tumors. The esti- 
mated incidence is of three cases/million pop- 
ulation/year. 

°. Age 
The peak of incidence is between 10 and 
25 years of age, while is rare before age 5. 
Adults over 50 years could be also affected, 
in particular, in association with risk factors 
(e.g., post-radiation or Paget disease of bone). 

e Sex 
Males are affected more frequently than 
females (male: female ratio 1.4:1). 

e Site 
The tumor is usually located in the metaphysis 
of long bones (distal femur, proximal tibia, and 
proximal humerus). It is occasionally seen in 
diaphysis (<9%) and, rarely, in epiphyseal 
region. It is less common in flat or short 
bones. In male genital organs, cases of osteo- 
sarcoma have been rarely observed. In the 
English literature, there are reports of five 
cases of testicular primary osteosarcomas, 
three spermatic cord osteosarcomas, seven 
extraosseous osteosarcoma of the penis, one 


Osteosarcoma 


of the seminal vesicles, and one penile meta- 
static osteosarcoma. 

e Treatment 
The standard therapy is radical surgical resec- 
tion. Pre- and postoperative chemotherapy 
may be administered, according to standard 
protocols. 

* Outcome 
For skeletal osteosarcoma, 3-year event-free 
survival ranges from 50% to 75%. Five year 
survival ranges from 60% up to 85%. 


Macroscopy 


Osteosarcomas in male genital organs may vary 
from 1.5 to 25 cm and may present slightly differ- 
ent aspects. Penile osteosarcoma is generally 
described as a solid grayish-white, grayish-pink 
mass with a mean diameter of 1.5 cm. Gross 
examination of the testicular and paratesticular 
tumors shows encapsulated white solid neoplasms 
with wide calcified areas and occasional necrosis 
and hemorrhagic components. The masses can 
reach a sizeable dimension, up to 17 cm. in diam- 
eter. Spermatic cord osteosarcomas are well- 
encapsulated mass with hard consistency and 
multiple focal hemorrhagic and necrotic areas. 
Macroscopic examination of the only case of oste- 
osarcoma arising in the seminal vesicles showed 
extensive necrosis with cystic change. The mass 
had a hard consistency and the cut surface showed 
multiple necrotic areas within a bone-like tissue. 


Microscopy 


By definition, the tumor is composed by high- 
grade spindly, oval or round cells of variable size 
producing osteoid matrix that may be variable in 
amount. Conventional osteosarcoma presents dif- 
ferent histologic appearances with different qual- 
ity of the matrix formed. According to the 
predominant appearance, the osteoblastic (50% 
of the cases) (Fig. 1), fibroblastic (25%, pure 
spindle cell growth with minimal matrix), or 
chondroblastic (25%, malignant appearing carti- 
lage with peripheral spindling and osteoid produc- 
tion) variants can be recognized. 


Ovarian Epithelial-Type Tumors of the Testis 


Osteosarcoma, Fig. 1 High grade osteoblastic osteosar- 
coma showing production of osteoid matrix 


immunophenotype 


Immunohistochemistry is not generally applied 
because of the absence of specific findings. Oste- 
osarcoma is generally positive for CD99 and 
vimentin, whereas the expression of smooth mus- 
cle actin and desmin is variable. S100 positivity is 
observed in presence of chondroid differentiation. 
The tumor may be rarely immunoreactive for 
cytokeratin. The marker of osteoblastic differen- 
tiation SATB2 is expressed in the majority of the 
cases. 


Molecular Features 


Osteosarcoma karyotype is complex and exhibits 
alterations in multiple genes and pathways even if 
the pathways governed by the tumor suppressor 
genes TP53 and retinoblastoma 1 (RB1) are the 
most frequently altered. For these reasons, 
Li-Fraumeni syndrome patients with a TP53 
germline mutation have an increased risk to 
develop osteosarcoma. 


Differential Diagnosis 


The presence of a bone matrix forming lesion 
mainly implicates the distinction from myositis 
ossificans, which shows a regular pattern of min- 
eralization, with peripheral mature ossification. In 
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addition, high-grade osteosarcoma may represent 
the non-adipogenic component of dedifferentiated 
liposarcoma. 
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Synonyms 


Brenner tumor; Clear cell adenocarcinoma; Endo- 
metrioid adenocarcinoma; Mucinous borderline 
tumor; Mucinous cystadenoma; Mucinous 
cystoadenocarcinoma; Ovarian-type tumors of 
the testis; Serous cystadenoma; Serous cystoade- 
nocarcinoma; Serous tumor of borderline 
malignancy 
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The ovarian-like epithelial tumors of the testis 
and paratesticular structures are very rare. They 
are a heterogenous group of neoplasms which are 
classified according to cell type: serous, mucin- 
ous, endometrioid, clear cell, and Brenner tumors, 
and divided into benign (cystadenoma) and bor- 
derline and malignant (carcinoma). 


Definition 


Ovarian epithelial-type tumors of the testis are 
neoplasia with Müllerian differentiation that 
have been classified with the same morphologic 
criteria of epithelial-stromal tumors of the ovary. 


Clinical Features 


Most tumors are incidental findings in the exam- 
ination of patients complaining of a non-painful 
testicular increase in size. Most cases are located 
in the epididymis and are unilateral. Others are 
located in the scrotum and have been considered 
as median raphe cysts in the past (Van der Putte 
et al. 2009). These tumors have been not associ- 
ated with von Hippel-Lindau disease. Borderline 
tumors are not associated with recurrence 
and metastases, while malignant tumors can 
metastasize. 


e Incidence 
They are very rare tumors. They represent less 
than 1% of testicular neoplasm. There are few 
cases of ovarian epithelial-type tumors, serous 
type, of the testis reported and less than half a 
dozen of ovarian epithelial-type tumors, 
mucinous type, cases. 

°. Age 
The tumors have been reported from 12 to 
65 years. 

e Sex 
Male 

e Site 
Ovarian epithelial-type tumors of the testis 
have been described as an intratesticular mass 
and paratesticular mass (Uschuplich et al. 
2006), even as a multicystic abdominal mass 


Ovarian Epithelial-Type Tumors of the Testis 


of up to 10 cm in diameter related to the ingui- 
nal ring in a patient with descending testes with 
ipsilateral testicular atrophies. 

* Treatment 
The treatment of the uncommon benign lesions 
is tumor excision. The treatment of the border- 
line ovarian epithelial-type tumors testicular 
tumors described in literature is orchiectomy 
in the majority of the cases, with case reports of 
borderline ovarian-type tumor treated with 
tumor excision (Cohen et al. 2009; Caroassai 
Grisanti et al. 2016). 

e Outcome 
Excellent prognosis for benign and borderline 
tumors underwent tumor excision (Cohen et al. 
2009; Caroassai Grisanti et al. 2016). 


Macroscopy 


The ovarian-type tumors of the testis are cystic 
lesions that can reach 4 cm in diameter. Mucinous 
cystadenoma contains multiple thin-walled loculi 
filled with clear mucinous fluid. The size can 
reach 10 cm. 

Grossly, borderline tumors are also 
cystic. Malignant tumors are solid, white or tan, 
and poorly circumscribed. 


Microscopy 


Serous cystadenoma may be papillary or non- 
papillary. It appears in the vicinity of the epididy- 
mal ducts and contains a fluid lacking sperm. The 
epithelium is cuboidal or columnar with ciliated 
and non-ciliated cells, apical snouts. The cyto- 
plasm may be vacuolated and contains lipofuscins 
(AbdullGaffar et al. 2013). 

Mucinous cystadenoma is similar to mucinous 
cystadenoma of the ovary. It is an encapsulated 
tumor formed by cysts or glandular structures 
lined by columnar cells of basal nuclei and pale 
apical cytoplasm with isolated goblet cells. 
Epithelium is similar to the lining of the endo- 
cervix. In some cases, in the proximities of the 
tumor, it has been observed Miillerian remnants 
(uterine horn) and mesonephric remnants 
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Ovarian Epithelial-Type Tumors of the Testis, 
Fig. 1 Borderline mucinous tumor of the testis: mucin- 
containing epithelium with endocervical features and light 


(epididymis-like) (Rizzardi et al. 2005). 
Borderline tumors are characterized by intracystic 
papillae lined by stratified epithelial light atypical 
cells (Fig. 1). Areas of borderline serous or mucin- 
ous tumors may be associated with invasive com- 
ponent. Malignant tumors with serous, mucinous, 
endometrioid, and clear cells have been reported; 
they show morphological and inmunohistochem- 
ical features such as ovarian tumors. 


immunophenotype 


The epithelium lining the serous cystadenoma 
expresses CK7, vimentin, EMA, estrogen and 
progesterone receptors, and focally S100 protein. 
It is negative for CK20, calretinin, and CD10. 
The epithelium of extratesticular mucinous 
cystadenoma expresses cytokeratins of broad- 
spectrum AE1/AE3 and cytokeratins 8, 18, and 
19. It does not express cytokeratin 7. The cells 
show a linear apical pattern with carcino- 
embryonic antigen. The underlying stroma is pos- 
itive for progesterone receptors but not for 
estrogen receptors. This pattern is not observed 
in some intratesticular mucinous cystadenomas 
that present an immunophenotype similar to 
benign neoplasms of the gastrointestinal tract 
(MUC2, MUCSAC, and MUC6 positive). In 
these cases, it is suggested that instead of origi- 
nating from Miillerian remnants, these tumors are 


cytologic atypia H&E 10x (a), H&E 20x (b) Papillary 
formation lined by pseudostratified epithelium with severe 
atypia 


actually one-sided differentiation of teratoma cells 
(Naito et al. 2004). 


Differential Diagnosis 


Differential diagnosis of a benign ovarian-type 
testicular tumor includes albuginea cysts, epider- 
moid cysts, rete testis cysts, spermatocele, and 
papillary cystadenoma of the epididymis and 
mesothelial hyperplasia. The borderline and 
malignant ovarian-type testicular tumors should 
be distinguished from tumors of collecting duct 
and rete testis, mesothelioma, epididymal malig- 
nant tumor, and even adenomatoid tumor. 
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Definition 


Papillary adenoma is unencapsulated tumor com- 
posed of cells with low ISUP/WHO grade arranged 
in papillary or tubular architecture and 15 mm in 
diameter or smaller (Umbreit and Thompson 
2011). A diagnosis of papillary adenoma on needle 
biopsy should be made with extreme caution. 


Clinical Features 
e Incidence 
In autopsy series, papillary adenomas have 


been reported in approximately 10% of indi- 
viduals (Calio et al. 2019). 
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°. Age 
The frequency of papillary 
increased throughout adulthood. 
° Sex 
Papillary adenomas are roughly five times 
more frequent in men than in women. 
e Site 
There is no site predilection. 
* Treatment 
Papillary adenoma is a clinically silent and 
incidental finding; a therapeutic approach is 
not required. 
* Outcome 
Papillary adenoma is a benign tumor. 


adenomas 


Macroscopy 

Papillary adenomas arise in the renal cortex and 
often are subcapsular. 

Microscopy 

Papillary adenoma shows a papillary, tubular, or 


tubulopapillary architecture (Fig. 1). The cells 
have predominantly pale and scanty cytoplasm 
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Papillary Adenoma, Fig. 1 A subcapsular papillary ade- 
noma showing papillary architecture. Note the absence of 
pseudocapsule 


with round nuclei and inconspicuous nucleoli. 
Foamy macrophages and psammoma_ bodies 
may be present. 


immunophenotype 


Papillary adenoma expresses CK7 and racemase. 


Molecular Features 


Papillary adenomas frequently show trisomy 
7 and 17 and loss of the Y chromosome 
(Brunelli et al. 2003). 


Differential Diagnosis 


The most important differential diagnosis is pap- 
illary renal cell carcinoma based on dimension 
and presence/absence of capsule. 
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Synonyms 


Chromophil renal cell carcinoma; Renal papillary 
adenocarcinoma 


Definition 


A malignant tumor derived from renal tubular epi- 
thelium which has a papillary or tubulopapillary 
architecture and is often well circumscribed. 


Clinical Features 


Papillary renal cell carcinomas are often inciden- 
tal findings, usually as sporadic tumors. The 
c-Met proto-oncogene mutation on chromosome 
7 characterizes hereditary subset of papillary renal 
cell carcinomas. 


e Incidence 
Papillary renal cell carcinoma comprises the 
15% of all of surgically removed renal cell 
neoplasms. 

°. Age 
Ranges from third to eighth decades of life 
with peak incidence in sixth and seventh 
decades. 


Papillary Renal Cell Carcinoma 


° Sex 
Its male to female ratio is 2:1. 

e Site 
There is no site predilection. 

e Treatment 
Partial or radical nephrectomy is the standard 
of treatment in clinically localized diseases. In 
metastatic cases, targeted therapies against 
MET signalling pathway are another attempted 
therapeutic approach. 

e Outcome 
The clinical behavior depends on TNM; how- 
ever, at the same stage, papillary renal cell 
carcinoma is more aggressive than chromo- 
phobe renal cell carcinoma but less than clear 
cell renal cell carcinoma. 


Macroscopy 


Papillary renal cell carcinoma is often well- 
circumscribed mass surrounded by a prominent 
pseudocapsule, ranging in color from gray—yellow 
when numerous foamy macrophages are present to 
tan or dark brown, when the intra-tumoral hemor- 
rhage and necrosis are present (Fig. la). In larger 
tumors the latter features can cause cystic degener- 
ation. Multifocality is present in almost 50% of 
cases (Mancilla-Jimenez et al. 1976). 
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Microscopy 


Papillary renal cell carcinomas are characterized 
by papillae covered by small cells with scanty 
cytoplasm, arranged in a single layer on the pap- 
illary basement membrane with low nucleolar 
grade. In the fibrovascular papillary core, aggre- 
gates of foamy macrophages can be found 
(Fig. 1b). Psammoma bodies are common. Cho- 
lesterol crystals, necrosis, and hemorrhage are 
frequently seen, and hemosiderin granules may 
be present in macrophages, stroma, and tumor 
cell cytoplasm (Amin et al. 1997; Delahunt and 
Eble 1997). Papillary renal cell carcinomas 
entirely composed by oncocytes have been 
described. Sarcomatoid dedifferentiation is seen 
in approximately 5% of papillary renal cell carci- 
nomas. For many years papillary renal cell carci- 
nomas were distinguished in type 1 and type 
2. The latter is composed by cells with higher 
nuclear grade, eosinophilic cytoplasm, and 
pseudostratified nuclei on papillary cores. Based 
on molecular studies and after separating other 
tumors (fumarate hydratase-deficient renal cell 
carcinoma, MiT family renal cell carcinoma, and 
clear cell renal cell carcinoma) in the differential 
diagnoses, type 2 still remains a useful morpho- 
logic descriptor but may not constitute a single 
well-defined entity. 


Papillary Renal Cell Carcinoma, Fig. 1 A variegate 
gross appearance due to the presence of hemorrhage and 
necrosis in the tumor (a). Papillae composed of small cells 


with scanty cytoplasm, arranged in a single layer and 
fibrovascular papillary core full of foamy macrophages (b) 
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Immunophenotype 


Papillary renal cell carcinoma frequently shows pos- 
itive immunohistochemical reactions for cytokeratin 
7, racemase (AMACR), vimentin, and CD10. 


Molecular Features 


Papillary renal cell carcinoma is characterized by 
trisomy of chromosomes 7, 12, 16, 17, and 20 and 
loss of the Y chromosome (Hes et al. 2006). 
Approximately 80% of sporadic papillary renal 
cell carcinomas demonstrate MET gene alter- 
ations. In a quarter of high-grade papillary renal 
cell carcinomas, CDKN2A (9p) alteration has 
been reported (Cancer Genome Atlas Research 
Network 2016). 


Differential Diagnosis 


Several differential diagnoses should be consid- 
ered. Among the low nucleolar grade tumors, the 
main differential diagnosis is with metanephric 
adenoma which expresses WT1 and usually VE1 
(BRAF). Among the high nucleolar grade tumors, 
the main differential diagnoses are with MiT fam- 
ily translocation renal cell carcinomas (cathepsin 
K and melanogenic immunohistochemical 
markers positive) and fumarate hydratase- 
deficient renal cell carcinoma showing the char- 
acteristic absence of the enzyme. When in the pap- 
illary renal cell carcinomas clear cell or oncocytic 
changes are prominent, clear cell renal cell carci- 
noma and oncocytoma should be ruled out. 
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Synonyms 


Urothelial carcinoma 


Definition 


Papillary urothelial carcinoma is a malignant 
tumor with papillae showing different grades 
of cytological and architectural disorder. In 
the 2004 and 2016 WHO classification 
(Reuter et al. 2016), papillary urothelial 
carcinoma has been separated in two categories, 
low-grade and high-grade papillary urothelial 
carcinoma. 


Clinical Features 
¢ Incidence 


It is a common disease, worldwide; urothelial 
carcinoma is the seventh most common tumor; 


Papillary Urothelial Carcinoma 


and more than 80% of patients with new blad- 
der carcinoma diagnoses present with papillary 
urothelial carcinoma. More than 50% of these 
tumors are of low grade. Papillary urothelial 
tumors are at high risk of recurrence and have a 
probability to progress (about 10% of the 
cases). Clinically, gross or microscopic hema- 
turia is the most common symptom. 

°. Age 
Papillary urothelial carcinoma occurs mainly 
in the sixth decade, with age distribution from 
teenagers to old people. 

e Sex 
It occurs mainly in male patients, with male-to- 
female ratio of 3:1. 

e Site 
The tumor may arise anyway in the urinary 
tract, with a more common site in posterior 
and lateral bladder walls. 

e Treatment 
It is related to the stage and site. Transurethral 
resection of the bladder represents a diagnostic 
and therapeutic tool for patients with noninva- 
sive and early invasive tumors of the bladder. 
High grade, noninvasive or superficially inva- 
sive urothelial carcinoma patients undergo 
intravesical administration of Bacillus of 
Calmette-Guerin (BCG) after transurethral 
resection. 

e Outcome 
At the first diagnosis, patients with urothelial 
carcinoma present, in 70% of cases, papillary 
and noninvasive neoplasms. Patient’s outcome 
is related to pathologic grade and stage of the 
disease. Low-grade urothelial carcinoma 
shows a similar recurrence (mean recurrence 
rate of 50%) and a lower rate of stage progres- 
sion than high-grade papillary urothelial carci- 
noma (the mean stage progression rate is 10%). 


Macroscopy 


Cystoscopically, papillary urothelial carcinoma is 
usually exophytic and single; multifocal tumors 
represent 20% of the cases. The size of the tumors 
varies from a few millimeters to large polypoid 
masses. 
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Microscopy 


Low-grade papillary urothelial carcinoma is 
characterized by slender papillae with common 
hierarchical branching and fusion, whose cover- 
ing is formed by neoplasic urothelium with 
slightly variable thickness, an orderly overall 
appearance with recognizable cellular disorder. 
The nuclei are uniformly enlarged and mild var- 
iation in size, shape, and chromatin distribution 
can be appreciated. Nucleoli are rarely visible 
and mitosis are sparse and limited to the lower 
half (Fig. 1). 

High-grade papillary urothelial carcinoma may 
show fused papillae with cells lining papillary 
fronds with disordered arrangement and cytologic 
atypia. Nuclei are pleomorphic, without polarity 
and with nucleoli. Mitotic figures are common at 
any level of urothelium (Fig. 2). The grading 
heterogeneity is common in papillary urothelial 
carcinoma (Fig. 3). Current suggestions are to 
ignore focal areas less than 5% of higher grade, 
though studies have reported that pure high-grade 
papillary urothelial carcinomas show worse bio- 
logical behavior than mixed high-grade and low- 
grade carcinomas (Mazzucchelli et al. 2012). 

Typically, in invasive papillary urothelial car- 
cinoma both the overlying papillary and the inva- 
sive components are high grade. However, few 
cases of invasive low-grade papillary urothelial 
carcinoma in which both the noninvasive and 


Papillary Urothelial Carcinoma, Fig. 1 Noninvasive, 
low-grade papillary urothelial carcinoma, H&E stain, 10x 
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Papillary Urothelial Carcinoma, Fig. 2 Noninvasive, 
high-grade papillary urothelial carcinoma, H&E stain, 10x 


Papillary Urothelial Carcinoma, Fig. 3 Noninvasive, 
papillary urothelial carcinoma with grading heterogeneity, 
H&E stain, 10x 


invasive components are low grade may be iden- 
tified (Toll and Epstein 2012). 

Urothelial papillary carcinoma may show a 
predominant inverted/endophitic growth pattern 
with anastomosing cords of urothelium with a 
smooth stromal-epithelial interface. The grade of 
atypia and mitotic index allows to separate high- 
grade and low-grade papillary urothelial carcino- 
mas with inverted growth pattern (Lopez-Beltran 
et al. 2016). 


immunophenotype 


Altered expression of CK20, CD44, and p53 are 
frequent and are more common in high-grade 


Papillary Urothelial Carcinoma 


carcinoma; however, immunohistochemistry has 
no role in the grading of papillary urothelial car- 
cinoma (Amin et al. 2014). 


Molecular Features 


Low-grade papillary urothelial carcinoma shows 
FGFR3 mutations or less commonly HRAS muta- 
tions. At molecular level, high-grade carcinomas 
carry overexpression of p53, HER2, EGFR, and 
loss of p21 or p27, such as invasive urothelial 
carcinoma. 


Differential Diagnosis 


The differential diagnosis between papillary 
urothelial neoplasm of low malignant potential 
(PUNLMP) and low-grade papillary carcinoma 
and the diagnosis to differentiate between low- 
grade and high-grade urothelial papillary carcino- 
mas especially in the grading heterogeneity rep- 
resent debated topics. Different authors have 
reported low agreement in the histologic diagno- 
sis between PUNLMP and low-grade papillary 
carcinoma; however, the distinguishing is impor- 
tant as PUNLMP has a lower risk of recurrence 
than low-grade carcinoma and does not progress 
(Fine et al. 2005). Low-grade urothelial carci- 
noma is characterized by thickened urothelium 
with scattered enlarged hyperchromatic nuclei 
and rare mitotic figures. 

The diagnosis of high-grade urothelial papil- 
lary carcinoma is accepted when high-grade is 
more than 5%. 
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Synonyms 


PUNLMP 


Definition 


PUNLMP is defined by the 2004/2016 WHO clas- 
sification system as a papillary urothelial tumor 
with increased cellular proliferation, exceeding the 
thickness of normal urothelium, without atypia 
(Johansson and Busch 2004; Reuter et al. 2016). 
These tumors had been classified as grade 
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1 urothelial carcinoma by the WHO 1973 grading 
system (Mostofi and Sobin 1973). 


Clinical Features 


e Incidence 
PUNLMP has an incidence of 3 cases per 
100,000 individuals per year (Reuter 
et al. 2016). 

« Age 
Mean age at diagnosis is of 64.6 years, range 
29-94 (Holmang et al. 1999). 

e Sex 
Male/female ratio is 5:1. 

e Site 
The most frequent sites are lateral and posterior 
walls close to the ureteric orifices (Johansson 
and Busch 2004). 

e Treatment 
The most clinical sign is microscopic hematu- 
ria, but usually the cytology is negative. Trans- 
urethral resection allows a diagnosis. Inter- 
observer reproducibility in diagnosis of 
PUNLMP is low, and therefore, it remains a 
controversial category whose major utility is to 
avoid the unnecessary diagnosis of carcinoma 
in young patients with very indolent urothelial 
lesions. PUNLMP should prompt a similar 
clinical follow-up as a low-grade papillary 
urothelial neoplasm. 

* Outcome 
PUNLMP has been shown to have a lower rate 
of recurrence, grade, and stage progression, 
when compared to low-grade papillary urothelial 
carcinoma, reportedly between 20 and 30%. 


Macroscopy 


In cystoscopy, PUNLMP presents as a single pap- 
illary excrescence, with variable size. 


Microscopy 


PUNLMP is a papillary neoplasm whose 
urothelium lining is only slightly thicker and more 
cellular than normal urothelium. Cytologically, this 


Papillary Urothelial Neoplasm of Low Malignant 
Potential, Fig. 1 Delicate papillae with minimal archi- 
tectural irregularity 


lesion is monotonous without loss of polarity, 
although the nuclei look more crowded than in 
normal urothelium (Fig. 1). The nuclei are elongated 
and grooved. Nucleoli are absent or inconspicuous, 
and the chromatin is homogeneous. Mitoses are 
very rare and located basally. PUNLMP can rarely 
have an inverted growth pattern. 


Immunophenotype 


The diagnosis of PUNLMP lesions is made on 
pure morphologic grounds and doesn’t require 
any specific immunohistochemical marker. 

An immunohistochemical study has shown 
that the combined expression of FGFR3, CK in a 
superficial, and a low proliferative activity could 
segregate those PUNLMP cases that do not recur 
(Barbisan et al. 2008). 


Molecular Features 


TERT promoter mutations have been documented 
PUNLMPs and were associated with a similar 
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recurrence rate to that in low-grade NIPUC 
(Cheng et al. 2017; Wang et al. 2018). 


Differential Diagnosis 


PUNLMP should be differentiated from low- 
grade noninvasive papillary urothelial carci- 
noma according to morphologic features: 
PUNLMP is a single lesion, with no or light 
atypia, with preserved polarity and rare mitoses 
only in the basal layer, while low-grade carci- 
noma may be multiple and may present variation 
in nuclear polarity, and the mitoses may be at any 
level. 
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Synonyms 


Extra-adrenal pheochromocytoma 


Definition 


Paraganglioma is a tumor that develops from chro- 
maffin tissue of the sympathetic chain ganglia. In 
the urinary tract, it is generally functional, and it 
secretes catecholamine, which are responsible for 
the typical clinical manifestations. Most of cases 
are sporadic, but it can be associated to syndromic 
conditions such as neurofibromatosis type 1, von 
Hippel-Lindau disease, Carney triad, Carney- 
Stratakis syndrome, and familiar paraganglioma 
in approximately 32% of cases (Purnell et al. 
2017; Park et al. 2017; Gupta et al. 2016). 


Clinical Features 


e Incidence 
Genitourinary paraganglioma is rare, 
representing 6.7% of all paragangliomas. In 
the bladder, which is the most common site 
in the urogenital tract, it represents 0.05—1% 
of all bladder neoplasms (Purnell et al. 2017). 

°. Age 
The lesion can occur at all ages, even in chil- 
dren, although most paragangliomas arise 
between 30 and 59 years (median age 
43 years) (Purnell et al. 2017). Interestingly, 
cases associated with specific mutations or 
syndromes arise in younger patients (Park 
et al. 2017; Gupta et al. 2016). 
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° Sex 
The tumor can occur both in men and in 
women, even if genitourinary paragangliomas 
are more frequently found in men (Purnell 
et al. 2017). 

e Site 
The most common site of involvement is the 
bladder (83.3%); other sites include kidney and 
renal pelvis, ureters, urethra, prostate gland, 
and spermatic cord (Purnell et al. 2017). 

* Treatment 
Surgical excision is the treatment of choice. 
When possible for the size and the location of 
the lesion, minimally invasive procedures are 
performed. However, in some patients it is not 
possible to preserve the organ involved, so 
cystectomy or nephrectomy is mandatory, 
sometimes with loco regional lymph nodes 
resection (Purnell et al. 2017). In cases of 
malignant paragangliomas, adjuvant treat- 
ments are often performed (Alberti 2016). 

e Outcome 
Most of the paragangliomas are benign, with a 
5-years overall survival of 93.3%. Some cases 
(10-13%) are reported as malignant (Purnell 
et al. 2017; Alberti 2016). 


Macroscopy 


The size of the lesion is variable, in bladder it 
ranges from 0.7 to 7.5 cm with a larger size for 
malignant tumors (an average size of 1.5 cm in 
benign lesions vs. an average size of 5.8 cm in 
malignant ones) (Gupta et al. 2016). 

The tumor could appear as an exophytic, pol- 
ypoid, or nodular submucosal mass, sometimes 
hyperemic. In cave organs, such as bladder, the 
mucosal layer is not involved and shows a normal 
appearance (Menon et al. 2014). 


Microscopy 


At low power, the lesion shows a typical 
“Zellballen” architecture, with small nests 


Paraganglioma, Fig. 1 The tumor shows the typical 
“Zellballen” architecture, with small nests composed of 
polygonal cells separated by fibrous septa 


composed of spindle or polygonal cells enveloped 
in fibrous septa and with the presence of susten- 
tacular cells in the background (Fig. 1). Ribbon- 
like growth pattern is rarely seen. At higher 
magnification, cells are large, with a low nuclear 
to cytoplasmic ratio, and frequent cytoplasmic 
granularity. Nuclei are usually uniform. 

In a variable amount of cases, invasion of 
surrounding tissues, focal necrosis and 
intracytoplasmic melanin pigment are seen. 
Mitotic activity is usually low (Purnell et al. 
2017; Alberti 2016; Menon et al. 2014; Park 
et al. 2017). 

The presence or absence of necrosis, invasion, 
variable cellular shape, nuclear size, or presence 
of pleomorphic elements are usually not associ- 
ated with malignant behavior, so that the term 
malignant is usually used to refer to the presence 
of metastatic disease. One study graded a series of 
urinary bladder paragangliomas according to the 
GAPP criteria (grading system for adrenal pheo- 
chromocytoma and _ paraganglioma), which 
include several histologic parameters, such as 
architectural patterns, cellularity, presence of 
comedo necrosis, presence of vascular/capsular 
invasion, Ki67 labeling, and biochemical evi- 
dence of disease, with a total score ranging from 
0 to 10. In this study, metastatic bladder para- 
gangliomas had higher Ki67 proliferation rate 
and biochemical evidence of hormonal expres- 
sion. In addition, vascular invasion had a high 
predictive value (Gupta et al. 2016). 


Paraganglioma 
immunophenotype 


Paraganglioma is typically positive for neuro- 
endocrine markers such as chromogranin, syn- 
aptophysin, and neuron-specific enolase in the 
principal neuroendocrine cells. Sustentacular ele- 
ments are positive for S100 protein. Tumor cells 
are usually negative to cytokeratins and muscular 
markers. 

SDH immunohistochemistry is mandatory, 
since cases with SDHB loss are related to younger 
age at the diagnosis, larger size of the lesion, 
higher mitotic activity, higher rate of lympho- 
vascular invasion, and malignant behavior 
(Purnell et al. 2017; Alberti 2016; Menon et al. 
2014; Park et al. 2017; Gupta et al. 2016). 


Molecular Features 


Paragangliomas are in a minority of cases related 
to germline and sporadic mutations or syndromes. 
Thus, tests for SDH mutations and the search of 
syndromes such as Carney triad, Carney-Stratakis 
syndrome, neurofibromatosis typel, and von 
Hippel-Lindau are mandatory (Park et al. 2017; 
Gupta et al. 2016). 


Differential Diagnosis 


The differential diagnosis of paraganglioma 
depends on the different site of involvement. 
In the bladder, urothelial carcinoma, in particular 
the nested variant, has to be considered for the 
different treatment and prognosis. This variant of 
urothelial carcinoma is composed by small nests 
of mild atypical cells, infiltrating the muscolaris 
propria. The diagnosis is made with the help of 
immunohistochemistry, as urothelial carcinoma is 
positive for epithelial markers and negative for 
neuroendocrine markers. 

Other rare lesions that need to be differentiated 
from paraganglioma of the bladder are malignant 
melanoma, metastatic renal cell carcinoma, prostate 
carcinoma, carcinoid tumors, and granular cell 
tumors. All these tumors may share similar histo- 
logical features with paraganglioma, but with the 
help of an appropriate immunohistochemical panel, 
the correct diagnosis is usually easy to achieve. 


Paratesticular Fibrous Pseudotumor 


For prostatic paraganglioma, the most com- 
mon differential diagnosis is with high-grade 
prostatic carcinoma. As in other sites, the correct 
diagnosis is made with the help of immunohisto- 
chemistry (Menon et al. 2014; Park et al. 2017; 
Gupta et al. 2016). 
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Synonyms 


Chronic proliferative periorchitis; Fibromatous 
periorchitis; Fibrous pseudotumor; Inflammatory 
pseudotumor; Nodular and diffuse fibrous prolif- 
eration; Nodular periorchitis 
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Definition 


Paratesticular fibrous pseudotumor (PFP) is a rare 
intrascrotal lesion, which is most likely a tumor- 
like reactive process often associated with a his- 
tory of hydrocele, trauma, or infection. Some 
studies have suggested that PFP might belong to 
the group of IgG4-related diseases. 


Clinical Features 


e Incidence 
PFP is a rare lesion. 

°. Age 
PFP may occur in all age groups with a peak 
incidence in the third decade of life. 

e Site 
It arises more frequently in the tunica vaginalis 
and less commonly in the epididymis, sper- 
matic cord, or tunica albuginea. 

e Treatment 
The treatment of choice is local surgical 
excision. 

* Outcome 
PFP is a benign lesion that has no tendency to 
recur. 


Macroscopy 


Grossly, PFP consists of firm, well-defined, white 
nodules, which may be single or multiple. They 
range in dimension between 0.5 and 8 cm. Some- 
times they are associated with diffuse fibrosis of 
the tunica albuginea. 


Microscopy 


Histologically, PFP is composed of dense fibrous 
tissue, associated with a variably cellular prolifer- 
ation of spindle fibroblastic and myofibroblastic 
cells devoid of atypia and chronic inflammation 
(Fig. 1). Other findings include calcification, ossi- 
fication, and myxoid change. 


immunophenotype 


PFP cells stain for alpha-smooth muscle actin, 
while reactivity to desmin is infrequent. Calretinin 
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Fibrous Pseudotumor, 


Paratesticular 
Fig. 1 Paratesticular fibrous pseudotumor is a well- 
circumscribed nodule, consisting of a hyalinized collage- 
nous background with sparse fibroblasts and inflammatory 
cells 


and CD34 are variably expressed, while ALK-1, 
beta-catenin, and S-100 are negative. 


Molecular Features 


None 


Differential Diagnosis 


PFP may clinically mimic a testicular malignancy, 
resulting in unnecessary radical surgery. How- 
ever, histologic examination, including frozen 
section assessment, is usually sufficient to rule 
out this possibility. 
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The male factor is responsible for 3—50% of 
cases of infertility. The causes of male infertility 
are unknown in many cases. There are both 
genetic and acquired factors that can affect the 
male genital tract. In order to enumerate them, 
the study of male infertility is approached by 
differentiating three levels: (1) Pathology of the 
hypothalamic—pituitary—testicular axis, (2) testicu- 
lar pathology, and (3) post-testicular pathology 
(Nistal et al. 2017). 


Pathology of the Hypothalamic- 
Pituitary-Testicular Axis 


We can distinguish two groups of lesions; 
primary, on genetic basis, congenital hypo- 
gonadotropic hypogonadism (CHH) and second- 
ary, acquired hypogonadotropic hypogonadism 
(AHH). CHH is caused by a deficit in the produc- 
tion, secretion, or action of GnRH. Depending on 
the severity of the deficit it can be evident in 
the newborn or in the child, in adolescence, or 
in the adult associated or not with anosmia or 
eunuchoidism. AHH is caused by both intrasellar 
and extrasellar lesions, both tumor lesions such as 
astrocytoma, craniopharyngioma, germinoma and 
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non-tumor such as vascular disorders, head inju- 
ries, hypophisitis, empty sella syndrome, brain 
irradiation, and hydrocephalus. AHH can also 
be caused by chronic diseases such as hemo- 
chromatosis, beta thalassemia, sarcoidosis, 
histiocytosis X, liver diseases, celiac disease, 
inflammatory bowel disease, Cushing syndrome, 
obesity, and hypothyroidism. Other causes are 
functional such as drugs (sex steroids and 
gonadotropin-releasing hormone analogues), 
illicit drug intake, excessive alcohol consumption, 
exhausting exercise, fasting, and severe stress. 

In the neonatal period and childhood, a hypo- 
gonadotropic hypogonadism should be suspected 
in the presence of small testes, undescended tes- 
tes, and micropenis, a family history of anosmia or 
hyposmia, absence of minipuberty, and elevation 
of LH after administration of GnRH. 

In adolescence, hypogonadotropic hypo- 
gonadism can be suspected when the following 
symptoms are present: absence of testicular 
enlargement at 14 years, persistence of a linear 
growth instead of the pubertal growth spurt, 
absence or minimal virilization, and scarce libido. 

In the adult, there are three variants of hypo- 
gonadotropic hypogonadism: hypogonadotropic 
hypogonadism with anosmia, idiopathic 
normosmic hypogonadotropic hypogonadism, 
and hypogonadotropic hypogonadism caused by 
LH deficit. 


— Hypogonadotropic hypogonadism with anos- 
mia (Kallmann’s syndrome). Kallmann’s syn- 
drome (KS) combines anosmia or hyposmia 
(absence of olfactory bulbs) with failure in 
the postpubertal development of the testicle 
and hypoplasia of the penis with or without 
cryptorchidism. It represents 2/3 of all idio- 
pathic hypogonadotropic hypogonadism. It is 
a syndrome both X-linked and autosomal 
inherited and the cause lies in an absence of 
migration of GnRH neurons. As a result, the 
levels of FSH and LH and testosterone are 
very low. There are two main genetic defects: 
deletion of KS1 sequence (KAL1) and fibro- 
blast growth factor receptor 1 (FGFRI1). 
KALI is located on the short arm of the 
X chromosome and encodes anosmin-1, a cell 


— Idiopathic 
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adhesion molecule. The mutation of this gene 
is responsible for 30-70% of the KS patients. 
FGFR1 gene is located on chromosome 8 and 
its deletion gives rise to the same symptoms. 
normosmic hypogonadotropic 
hypogonadism is caused by a defect in the 
genes that regulate the function of GnRH. 
In these hypogonadisms, the testicular image 
is similar to that of an infantile testis. 


— Isolated LH deficit: In patients with deficient 


LH, the cause lies in mutations in LHb gene 
and neurokinin system, defects responsible for 
the regulation of GnRH pulses. Patients pre- 
sent eunocoidism due to hypoandrogenism, 
larger testes than in previous hypogonadism, 
and even spermatogenesis with scarce or 
absent Leydig cells (fertile eunuch syndrome). 


Congenital hypopituitarism is not only mani- 
fested by a hypogonadotropic hypogonadism but 
by multiple pituitary defects. A large number of 
genes have been reported (HESX1, LHX3, 
LHX4, PROPI, POUIFI, SOX2, and SOX3) 
whose mutations produce alterations in signaling 
molecules or transcription factors responsible for 
hypopituitarism. 

Acquired hypogonadotropic hypogonadism: 
Adult patients who develop an acquired hypo- 
gonadotropic hypogonadism, secondary to pitui- 
tary or hypothalamus lesions, present at the level 
of the seminiferous tubules a progressive loss of 
the seminiferous epithelium until it is represented 
by only Sertoli cells and at the interstitial level 
absence of Leydig cells (Fig. 1). The morphology 
of the Sertoli cells and their pseudostratified dis- 
position also remind the cells of the prepubertal 
testicles. However, unlike the testicles in children, 
the tubular wall has elastic fibers. The testes of 
hypogonadism secondary to exogenous testoster- 
one supplementation therapy and the use of ana- 
bolic steroids usually retain a certain degree of 
spermatogenesis. 


Testicular Pathology 


The practice of systematic testicular biopsies 
in the study of infertile patients has revealed 
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Pathology of Male Infertility, Fig. 1 Primary hypo- 
gonadotropic hypogonadism. Patient of adult age with a 
testicular development reminiscent of an early childhood. 
The tubules lack spermatogenesis and the interstitium does 
not have Leydig cells 


different histological (Olesen et al. 2017) and 
ultrastructural pictures, which will not only influ- 
ence the diagnosis, but also the treatment of the 
infertile patient. The majority of the lesions can 
be included in any of the following epigraphs: 
tubular hyalinization, Sertoli cell only syndrome, 
mixed atrophy, hypospermatogenesis, maturation 
arrest, and spermatozoa morphological alterations 
of genetic basis. 

Tubular hyalinization. Most seminiferous 
tubules lack seminiferous epithelium and appear 
sclerosed. It is observed in 8% of testicular biop- 
sies of infertile patients. The most frequent causes 
of tubular hyalinization are dysgenetic, by hor- 
monal deprivation, ischemic, post-obstructive, 
postinflammatory, and secondary to physical and 
chemical agents. 

The dysgenetic tubular hyalinization is a 
diffuse process. The wall of the hyalinized tubules 
lacks or presents decrease of elastic fibers. If some 
nonsclerosed tubules are present, they show 
only Sertoli cells. Spermatogenesis is exceptional. 
The Leydig cells are conserved. This image is 
observed in Klinefelter syndrome (Fig. 2) and 
in testicles that have not been descended until 
adulthood. 

Tubular hyalinization due to hormonal depri- 
vation also leads to tubular atrophy. In this case, 
the elastic fibers of the tubular wall are preserved. 
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Pathology of Male Infertility, Fig. 2 47, XXY 
Klinefelter syndrome. Adenomatous hyperplasia of Leydig 
cells and complete hyalinization of seminiferous tubules 


No Leydig cells are observed. It is the manifesta- 
tion of a hypogonadotropic hypogonadism of 
postpubertal onset. 

Tubular hyalinization by ischemic mechanism 
is usually focal; the seminiferous tubules are 
injured until they are sclerosed and the Leydig 
cells of the affected lobules disappear. It occurs 
in surgical interventions in the inguinal region 
when the testicular artery or its branches are 
injured, in patients with vasculitis or with intense 
arteriosclerosis. 

Post-obstructive tubular hyalinization is a 
lesion that affects the tubules of a lobule, respect- 
ing those of the adjacent lobules. It is usually 
multiple. In the interstice of the sclerosed 
lobules, the clusters of Leydig cells persist. 
Spermatogenesis can be observed in the rest of 
the parenchyma. It is a secondary process to an 
obstruction in the drainage of the tubular fluid 
secondary to pathology of the testicular mediasti- 
num (intratesticular varicocele) or of some effer- 
ent ductule. 

Post-inflammatory tubular hyalinization sec- 
ondary to viral infections is focal and multiple. 
The silhouette of the sclerosed tubules can be lost 
and the interstium located between them is highly 
collagenized. In the remaining testis, spermato- 
genesis can be preserved and Leydig cells can 
form large clusters. 

Tubular hyalinization secondary to physical 
agents is a diffuse process. The tubules are injured 
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before the interstitium. It is observed in patients 
treated with radiation and chemotherapy. 

Sertoli cell-only syndrome. It is a picture 
that occurs in 13% of patients with azoospermia. 
According to the morphology of the Sertoli cells, 
three variants are distinguished: dysgenetic 
Sertoli cell only syndrome, adult or mature Sertoli 
cell-only syndrome, and atrophic or involutive 
Sertoli cell-only syndrome (Nistal et al. 1990). 

Dysgenetic Sertoli cell-only syndrome: 
Although the abnormal maturation of Sertoli 
cells during puberty affects numerous functions, 
attending only to the nuclear morphology, two 
types of dysgenetic Sertoli cells can be observed. 
The first, Sertoli cells of large nuclei, which only 
differ from the nuclei of normal Sertoli cells by 
being spherical and showing heterochromatin 
clusters, instead of triangular shape with nuclear 
and euchromatic folds. The second is formed by 
Sertoli cells with very elongated nuclei, abundant 
heterochromatin, and prominent nucleoli. As a 
sign of an abnormal maturation, they express 
cytokeratin 18 and anti-Miillerian hormone 
(AMH). The tubular wall usually has a scarce 
amount of elastic fibers. 

Mature or adult Sertoli cell-only syndrome: 
The seminiferous tubules only contain Sertoli 
cells with normal nuclear characteristics (Fig. 3). 
Only a greater number of cells per tubular cross 
section calls attention. The lamina propria, as in 


Pathology of Male Infertility, Fig. 3 Seminiferous 
tubules with Sertoli cell-only. The tubules show central 
lumen. There are isolated vacuoles in the Sertoli cells. 
The interstitium contains isolated Leydig cells 
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other variants of Sertoli cell-only syndromes, 
appears thickened with an irregular increase of 
type IV collagen and laminin. 

Involutive or atrophic Sertoli cell-only: The 
most important characteristics of Sertoli cells are 
also shown in the nucleus. The nucleus becomes 
irregular with multiple and deep folds. The nucle- 
olus may be normal. The number of Sertoli cells is 
not as high as in the previous variants. There are 
varying degrees of thickening of the tunic itself. 

Etiology of Sertoli cell-only syndromes: The 
cause in most cases is unknown. Dysgenetic 
Sertoli cell-only syndromes are diffusely ob- 
served in cryptorchid testes removed in the adult- 
hood, microdeletions of the AZF subregion of 
the Y chromosome, in patients with idiopathic 
infertility, and affecting some tubules in patients 
with chromosomal abnormalities such as 45, X, 
47, XXY, 48, XYYY, and 46, XX. Seminiferous 
tubules with adult Sertoli cells are also observed 
in patients with idiopathic infertility and it is pos- 
sible that some are due to a mutation in c-KIT or 
its ligands since they regulate the migration, pro- 
liferation, and survival of the primordial germ 
cells. Other genes involved are PLK4, SEPTIN12, 
and overexpressed sex chromosomal CNVs. 
The variant of involuting Sertoli cell-only 
syndrome is related with an early aging of the 
dysgenetic Sertoli cells or as the response to the 
exposure of adult cells to physical (ionizing radi- 
ation) or chemical agents (antitumor therapy). 

Mixed atrophy. This diagnosis refers to the 
presence in the same testicle of tubules with 
Sertoli cell-only and tubules with spermato- 
genesis. The number of tubules with spermato- 
genesis is of great prognostic interest. It is a 
frequent lesion in patients with idiopathic infertil- 
ity. It is also observed in patients with cryptorchid 
testicles descended in childhood, both in the 
cryptorchid testis and in the contralateral scrotal 
testis, in patients with retractile testes, patients 
with macroorchidism, in patients with torsion 
of the spermatic cord, in patients with Down 
syndrome, 47,XYY and 46,XX individuals, in 
some Klinefelter syndromes, microdeletion of 
the Y chromosome and giant Y chromosome 
(Gongalves et al., 2017). It is also observed in 
patients undergoing chemotherapy again after 
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being suspended and in patients with a history of 
viral orchitis. In more than half of mixed atro- 
phies, there are also completely hyalinized 
tubules. 

Hypospermatogenesis. It is defined quantita- 
tively as a lesion characterized by a low number 
of spermatogonia and a number of spermatocytes, 
which are proportional to spermatogonias. In pure 
hypospermatogenesis, a small number of sperma- 
tids is also observed. In hypospermatogenesis 
associated with first-order spermatocytes slou- 
ghing, because those are degenerated, only 
spermatids are observed. Classically, etiology of 
pure hypospermatogenesis has been related to 
hormonal dysregulation, Sertoli cell deficiency, 
congenital germ cell deficiency, dysfunction 
of Leydig cells, androgen insensitivity, and 
exposure to physical and chemical agents. 
Hypospermatogenesis associated with first-order 
spermatocytes sloughing can be observed in three 
situations: varicocele, anomalies in meiosis, and 
idiopathic infertility (Siadati et al., 2017). 

Maturation arrest. Considering the cell type 
in which the maturation of germ cells stops, there 
can be maturation arrest in spermatogonias, sper- 
matocytes, or spermatids. 

Spermatogonia maturation arrest: The number 
of spermatogonia per cross tubular section is 
very low (normal 17) and they hardly show pro- 
liferative activity, so that only isolated first-order 
spermatocytes are observed. This may be primary 
or secondary to the presence of immature, 
dysgenetic, or involuting Sertoli cells (Nistal 
et al. 1998). 

Spermatocyte maturation arrest: It is a bilat- 
eral lesion secondary to an anomaly in meiosis. 
It has been observed in trisomies, microdeletions 
of the Y chromosome, and balanced autosomal 
anomalies (Fig. 4). It has been related to the lack 
of expression of several genes such as the absence 
of BOUle protein expression, altered expression 
of heat shock transcription factor, downregulation 
of microRNA-383, lack of expression of survivin, 
lack of expression of BET genes, deletions and 
mutations of TEX11 (Sha et al., 2018), STX2 
mutation (Nakamura et al. 2018), inactivation of 
PIWI pathway genes among others. 
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Pathology of Male Infertility, Fig. 4 First-order sper- 
matocyte maturation arrest. The seminiferous epithelium is 
represented only by spermatogonia and first-order sper- 
matocytes. In the interstitium there are several groups of 
Leydig cells 


Spermatid maturation arrest: Two forms are 
distinguished: testis with spermatid maturation 
arrest secondary to abnormality in meiosis and 
spermatid arrest by defects in spermiogenesis. In 
the first case, there is frequent multinucleation of 
young spermatids, presence of spermatids with a 
larger nucleus, probably poliploid, and the pres- 
ence of adult spermatids sharing acrosome. In the 
second case, the defect in spermiogenesis has 
been related to one of the following facts: 
specific structural defects of the proteins that 
form microtubules and microfilaments, defects in 
spermatogenesis-linked Kriiger-like factors 4 
(KLF4), cAMP-responsive element modulator 
(CREM), or aberrant mRNA expression of chro- 
matin remodeling factors. Patients only have 
round nucleus spermatids in the ejaculate. 

Abnormalities of genetically based sperm. 
In the era of assisted reproduction, there are 
several situations in which it is necessary to inves- 
tigate the cause of male infertility through an 
ultrastructural study of spermatozoa: microce- 
phalic spermatozoa, macrocephalic spermatozoa, 
sperm with abnormal head-tail attachment, 
fibrous sheath dysplasia, and primary ciliary 
dyskinesia. 

Microcephalic spermatozoa can be of two 
types: Round head (globozoospermia) or irregular 
head (spermatozoa acrosome hypoplasia). 
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Globozoospermia is a congenital disorder that 
affects 0.1% of andrological patients. The sperma- 
tozoa are characterized by a spherical nucleus, low 
chromatin condensation, failure in histones by prot- 
amine replacement, absence of acrosome, and 
absence of postacrosomal sheath and nuclear ring. 
Most cases are sporadic. In others, a polygenic, 
X-linked, autosomal dominant, and autosomal 
recessive inheritance has been suggested. The 
genetic defect observed in many cases is 
at 200 Kb homozygous deletion of DPY19L2. 
Others are associated with homozygous missense 
PICK1 mutation or mutation in a testes-specific 
gene SPATA16. The absence of acrosin prevents 
spermatozoa fertilization, despite having preserved 
motility. Paternity is possible with ICSI. Microce- 
phalic spermatozoa with acrosome hypoplasia have 
an irregular head. The acrosome may be separated 
from the nucleus. There are congenital cases. 

Macrocephalic spermatozoa are tetraploid 
cells, have large heads, irregular nuclear contours, 
defects in chromatin condensation, and abundant 
cytoplasmic debris. There are two types: sperm 
with multiple flagella and sperm without flagella. 
Sperm with multiple flagella are a rare cause 
of infertility. Apart from having several flagella, 
these have multiple structural anomalies. 
The majority of patients display homozygous 
truncating mutation in the AURKC gene. 

Spermatozoa with abnormal head-tail attach- 
ment: The alterations of the connecting piece, 
which joins the head and tail, are manifested in 
the most severe cases with complete separation 
and in the less severe cases with defects in its 
structure. In some cases, the semen only contains 
flagella (decapitated sperm or acephalic sperma- 
tozoa), “pin-headed spermatozoa.” In others, the 
heads and flagella are separated (decapitated and 
decaudated spermatozoa). 

Fibrous sheath dysplasia is the term used 
today to refer to spermatozoa that were classically 
described as “short-tail spermatozoa” or “stump- 
tail syndrome.” It is an autosomal recessive 
genetic disorder. These spermatozoa have a 
marked hypertrophy and hyperplasia of the 
fibrous sheath material with loss of spatial dispo- 
sition. It is associated in more than half of the 
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cases to alterations of the axoneme. A defect in 
A kinase anchor protein 4 (Akap4) has been 
observed in these patients. Twenty-four percent 
of patients have respiratory symptoms such as 
sinusitis, bronchitis, and bronchiectasis. 

Primary ciliary dyskinesia (Immotile cilia 
syndrome): It is an autosomal recessive disorder 
secondary to anomalies in the axoneme. These 
anomalies can be: numerical, such as the absence 
of one (9 + 1) or of the two central microtubules 
(9 + 0). The spermatozoa are immobile. The 
anomalies can also be: ectopia of microtubules, 
one or both central microtubules are arranged 
outside the nine doublets, with the presence or 
absence of supernumerary microtubules, and 
sperm with absence of dynein arms. Kartagener 
syndrome is a subtype of primary ciliary dyskine- 
sia clinically characterized by situs inversus, 
bronchiectasis, and chronic sinusitis. The most 
frequent cause is the absence of dynein arms in 
both the spermatozoa and the cilia of the respira- 
tory system. The picture is produced in most cases 
by mutations in the dynein genes: DNAII, 
DNAHS, DNAH11, and TXNDC3. 


Post-testicular Pathology 


The following situations are included (Nistal 
et al. 1999, 2003): obstructive azoospermia and 
oligozoospermia of genetic and acquired causes. 
Congenital bilateral agenesis of vas deferens 
(CBAVD) is one of the most frequent causes of 
obstructive azoospermia (1% of infertile patients). 
It is considered the manifestation in the genital 
apparatus of cystic fibrosis (CF). This disease is 
very frequent in Northern European descendant (1: 
1600) and rare in East Asia. The CF gene is located 
on chromosome 7, produces a transmembrane pro- 
tein called CFTR that regulates the viscosity of 
epithelial secretions in the respiratory tract. More 
than 1000 mutations of CFTR and several polymor- 
phisms in the intron 8 of the CFTR gene are known 
that influence the production of CFTR protein (the 
5T allele is associated with low functional levels of 
CFTR protein). Spermatogenesis in the majority of 
patients with CBAVD is normal. Genetic counseling 
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is recommended when both partners carry the 
mutation. 

Among azoospermias or oligozoospermias of 
acquired obstructive cause are post-inflammatory, 
those secondary to a vasectomy, damage of vas 
deferens in herniorrhaphy or hydrocelectomy and 
those of patients with varicocele. Testicular dam- 
age depends more on the location of the lesion 
than on the cause of the injury. In the distal 
obstructions (vas deferens, seminal vesicles, and 
ejaculatory ducts), there is hardly any impact on 
the epididymis and the testicle. In the proximal 
obstructions (deferens epididymis, epididymal- 
testicular union, intratesticular), the severity of 
the lesions is related to the proximity to the 
testicular parenchyma and whether the obstruc- 
tion is complete or partial. In epididymitis, not 
only can an obstruction of the pathway be pro- 
duced, but often, at least in a focal way, the 
testicular parenchyma can be affected. If the 
lesions destroy the head of the epididymis, 
where most of the testicular fluid is reabsorbed, 
the impact of the obstruction on the parenchyma 
is more serious. In varicocele, especially in those 
with an intratesticular component, the lesions are 
focal and multiple due to the compression 
exerted by the varicose veins on the different 
parts of the rete testis. Histological lesions, in 
patients with obstructive azoospermia or 
oligozoospermia, generally are observed in the 
adluminal compartment of the seminiferous 
tubules, and only in the most serious cases both 
compartments are affected with the appearance 
even of some sclerosed tubules. 
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Synonyms 


Mucoepidermoid Surface 
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carcinoma; 


Penile Adenosquamous Carcinoma 
Definition 


Adenosquamous carcinoma (AC) is a deeply infil- 
trative variant of squamous cell carcinoma where 
foci of squamous and glandular differentiation 
coexist. 


Clinical Features 


e Incidence 
AC is very rare (only 11 cases have been 
reported). 

°. Age 
Patient age is about 55—60 years. 

e Sex 
Male. 

e Site 
In the majority of the reported cases, AC 
involves the glans penis commonly extending 
to involve the urethral meatus, coronal sulcus, 
and foreskin. 

e Treatment 
Penectomy. 

e Outcome 
They recur locally in 0-25% of the patients. 
Early and extensive regional lymphnodal dif- 
fusion is reported in 43-50% of the cases 
(Layfield and Liu 2000), but mortality is 
low, ranging from 0% to 14% (Guimaraes 
et al. 2009). 


Microscopy 


This unusual neoplasm, probably originating in 
the penile surface epithelium, has the macroscopic 
appearance of an exophytic, yellow-grey, firm, 
granular mass. AC shows a typical biphasic pat- 
tern with irregularly shaped, high-grade, solid, 
neoplastic nests of usual squamous cell carcinoma 
juxtaposed with areas of glandular differentiation. 
The preferential site is the perimeatal glans and 
this finding suggests the hypothetical origin in the 
penile surface epithelium from embriologically 
misplaced mucus glands of the perimeatal region 
of glans mucosa (Cubilla et al. 1996). Squamous 
component usually predominates. PeIN is usually 
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present adjacent to the invasive carcinoma. 
The glandular component generally occurs in 
the central portion of the squamous nests some- 
times showing clear mucinous cytoplasm with 
variable immunostaining for carcinoembryonic 
antigen. Recently, the presence of stratified 
mucin-producing intra-epithelial lesion (SMILE) 
and invasive stratified mucin-producing carci- 
noma (ISMC) lacking glands suggested that 
mucoepidermoid carcinoma should be separated 
from adenosquamous carcinoma (ASC) (Yorita 
et al. 2018). Further studies according to these 
authors are necessary to determine the clinico- 
pathologic differences of penile AC, muco- 
epidermoid carcinoma, and SMILE-ISMC. 


Differential Diagnosis 


Pseudoglandular Carcinoma 

PSGC is a squamous cell carcinoma with 
acantholysis and a cystic or pseudoglandular 
appearance. The spaces are lined by acantholytic 
squamous cells but no intracellular mucin is 
detected. Other mixed SCC variants have to be 
ruled out (i.e. mixed basaloid SCC, mixed 
warty SCC, etc.). 
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Definition 


Basaloid carcinoma (BC) is an aggressive tumor 
composed of a monotonous population of small- 
to medium-sized cells with basophilic cytoplasm 
resembling basal cells (Cubilla et al. 1998). 


Clinical Features 


It accounts for S—10% of penile carcinomas com- 
monly arising in the glans, rarely in the foreskin. 
BC has a high incidence of nodal metastasis, with 
more than 50% of cases showing regional metas- 
tasis at presentation (Guimaraes et al. 2009). The 
mortality rate due to systemic spread is very high 
(>60%), and particularly tumors deeply infiltrat- 
ing the corpora cavernosa with a >10 mm diam- 
eter carry a bad prognosis. 


Macroscopy 


BC presents as a large, ulcerated mass with endo- 
phytic, vertical growth deeply penetrating the 
corpora spongiosa (Fig. 1) and, frequently, the 
corpora cavernosa. Small foci of yellowish necro- 
sis within the tumor may be present. 


Microscopy 


It is generally composed of a monotonous popu- 
lation of small to medium-sized cells with 
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Penile Basaloid Squamous Cell Carcinoma, 
Fig. 1 Basaloid carcinoma. Cut section showing a deeply 
invasive nodular ulcerated mass infiltrating the corpora 
spongiosa and tunica albuginea 


Cell Carcinoma, 


Basaloid Squamous 
Fig. 2 Basaloid carcinoma. Solid nests consisting of baso- 
philic small ovoid basaloid cells with small nucleoli and 
mitoses 


Penile 


basophilic cytoplasm. The most frequent pattern 
is vertical growth (nodular), but some cases with a 
superficial spreading pattern have been reported. 
The nests are composed of anaplastic and small 
cells with round to oval nuclei, and mitoses are 
frequently observed (Fig. 2); other, more unusual, 
microscopic features are spindle cell features, 
a “starry sky” appearance due to individual cell 
necrosis and interstitial hyalinization. In the 
majority of BC cases, carcinoma in situ (CIS) is 
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Cell 


Basaloid 
Fig. 3 Basaloid carcinoma. Neoplasm with prevalent 
basaloid component with vertical growth pattern and in 
situ component 
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present adjacent to invasive carcinoma (Fig. 3). 
A common finding is lymphovascular and peri- 
neural invasion. The presence of squamous cell 
differentiation in less than 20% of the tumor is 
reported. A diffuse and trabecular small cell pat- 
tern may simulate neuroendocrine carcinoma. The 
presence of papillae with central fibrovascular 
core is feature of papillary-basaloid carcinoma 
(Cubilla et al. 2012). 


Immunohistochemistry and Molecular 
Typing 


BC is usually HPV-related and immunoreactive to 
p16, that is a surrogate for HPV detection (Chaux 
et al. 2014). HPV 16 is the most common geno- 
type detected by PCR (Cubilla et al. 2010). 


Differential Diagnosis 


High-Grade Usual-Type Squamous Cell 
Carcinoma (SCC) 

Usual-type SCC shows pleomorphic cells 
with abundant keratinized cytoplasm, while BC 
shows uniform nests of small cells throughout 
the tumor and keratinization is confined to the 
central area. 
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Urothelial Urethral Carcinoma (UUC) 

UCC most frequently occurs adjacent to CIS and 
papillary urothelial carcinoma in the urothelial 
mucosa, and absence of p16 immunostaining and 
positivity for GATA3 support the urothelial origin. 


Small Cell Neuroendocrine Carcinoma 
Neuroendocrine carcinoma, in particular meta- 
stasis of Merkel cell carcinoma, has organoid, 
ribbon/trabecular features that are absent in BC. 
Immunohistochemical staining for CK 20 and 
neuroendocrine markers is sometimes necessary 
for a definitive diagnosis. 
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Definition 


Carcinoma cuniculatum (CC) is similar to 
verrucous carcinoma at the surface, but its hall- 
mark is the presence of extensive infiltration 
of erectile tissues with the formation of sinuses 
in a characteristic labyrinthine growth pattern 
similar to tumors originally described in the 
foot. 


Clinical Features 


e Incidence 
This is a very rare tumor with less than ten 
cases reported in the English literature. 

°. Age 
It is a long-standing tumor occurring in the 
elderly (in men 70-80 years old). 

e Site 
It usually affects glans and extends to coronal 
sulcus and foreskin. It is morphologically sim- 
ilar to the plantar region reported as epitheli- 
oma cuniculatum by Aird (Aird et al. 1954). 

e Treatment 
Partial or total penectomy is the treatment 
of choice. 

e Outcome 
The prognosis is similar to that of verrucous 
carcinoma; of the cases reported in the liter- 
ature, none metastasized (Barreto et al. 
2007). 


Penile Carcinoma Cuniculatum 


Macroscopy 


CC is a bulky, white/gray exophytic tumor: 
the external surface has granular, multilobed 
appearance; the cut surface shows irregular 
sinuses of tumor invaginations from surface to 
deep anatomic structures with formation of fistu- 
lae to the skin. 


Microscopy 


CC shows hyperkeratotic verruciform surface, 
extreme differentiation, and sharply delineated 
interface between tumor and stroma. Growth is 
predominantly endophytic and the presence of 
tangentially sectioned deeply located keratin filled 
cyst-like structures connected with the sinuses 
and the tumor surface is observed (Fig. 1). The 
cells are well differentiated and no koilocytes are 
found (Petersen et al. 1994). 


Differential Diagnosis 


Pure Verrucous Carcinoma 

The extremely differentiated tumoral cells in 
verrucous carcinoma could be difficult to differ- 
entiate, but pure verrucous carcinoma does not 
compromise corpus cavernosum, while the deep 


Penile Carcinoma Cuniculatum, Fig. 1 Carcinoma 
cuniculatum. A low power view ofa cut section: burrowing 
endophytic pattern of growth, interanastomotic and cyst- 
like structures in the glans corpus spongiosum 


Penile Clear Cell Carcinoma 


penetration of CC into corpora cavernosa allows 
the distinction among the two tumors. 


Warty Carcinoma 

The inverted nodular growth in an otherwise 
typical warty carcinoma has been reported, 
but higher histologic grade and prominent koilo- 
cytotic changes aid to differentiate warty carci- 
noma from CC. 
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Synonyms 

Clear cell squamous cell carcinoma 

Definition 

Penile clear cell carcinoma (PCCC) is an aggres- 


sive human papillomavirus (HPV)-related tumor 
predominantly composed of clear cells. 
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Clinical Features 


This very unusual tumor shows regional metasta- 
ses and a tumor mortality exceeding 20% of the 
cases (Sanchez et al. 2016). PCCC occurs as large, 
irregular masses on the foreskin or glans. 


Microscopy 


PCCC has a predominant nesting growth pattern 
with comedonecrosis in central part of nests and 
comedo-like necrosis; there are clear cell features 
in cells with irregular or eccentric nuclei. The 
presence of HPV is diffused throughout the 
tumor. Intraepithelial neoplasia with warty or 
basaloid features can be found. 


Differential Diagnosis 


Warty Carcinoma with Prominent Clear Cells 
The main differential feature is the papillary 
pattern of growth in warty carcinoma that is not 
observed in PCCC, where the growth pattern is 
in solid sheets or nests. 


Basaloid Carcinoma 

The presence of nesting growth pattern is 
the overlapping feature among these entities. 
In basaloid carcinoma, cells are small, uniform, 
and basaloid, but the late feature (basaloid differ- 
entiation) is at least focal in PCCC. 
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Definition 


Eczematous dermatitis are a group of disorders with 
diverse etiology and epithelial spongiosis as the 
main histological feature. The most common penile 
eczematous dermatitis are seborrheic dermatitis, 
allergic contact dermatitis, and irritant contact 
dermatitis (Calonje 2011; You et al. 2016). 


Clinical Features 


e Seborrheic dermatitis 
It affects 1-3% of the population with a male 
predominance. It is the result of an abnormal 
hypersensitivity to the cutaneous commensal 
yeast Pityrosporum ovale. 

e Allergic contact dermatitis 
It is due to a T-cell-mediated hypersensitivity 
reaction to an environmental allergen. 

e Irritant contact dermatitis 
It follows exposure to physical substances or 
chemicals that are capable of direct damage to 
the skin. 


Microscopy 


All these forms of dermatitis share similar histo- 
logical features and the lesions encompass various 
stages: 


e In early acute stages of the disease, the epider- 
mis exhibits parakeratosis overlying spongiotic 


Penile Dermatosis, Eczematous Dermatitis 


Eczematous Dermatitis, 


Penile 
Fig. 1 Epidermis with parakeratosis and spongiosis; 
mixed inflammatory infiltrate composed of lymphocytes, 
histiocytes, neutrophils, and rare eosinophils (white arrow) 
in the dermis 


Dermatosis, 


foci, mild acanthosis, moderate spongiosis, lym- 
phocytic infiltration (exocytosis), and some- 
times necrotic keratinocytes. 

e In late acute stages, intraepidermal vesicles 
form and subsequently traumatized lesion 
with marked crusting. 

e Finally, in chronic stages hyperkeratosis and 
psoriasiform epidermal hyperplasia prevail on 
spongiosis and vesicle formation. 


The dermis is edematous, especially in the 
acute phase, and there is a mixed inflammatory 
infiltrate composed of lymphocytes, histiocytes, 
and occasional eosinophils or neutrophils around 
the superficial vascular plexus (Fig. 1). 


Differential Diagnosis 


Spongiosis is not only a feature of eczematous 
dermatitis and, therefore, must be distinguished 
from other inflammatory diseases, especially 
superficial dermatophytes’ infection. 
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Definition 


It is an adverse drug reaction that presents with 
circumscribed erythematous plaques. 


Clinical Features 


It presents with circumscribed erythematous pru- 
ritic plaques on external genitalia that develop a 
few hours after taking a drug. Vesiculation and 
blistering are also common. The most common 
drugs producing this reaction are ibuprofen, acetyl 
salicylic acid, tetracyclines, or sulfonamides 
(Calonje 2011). 

These drugs function as hapten, as they 
bind to keratinocytes. This fact stimulates 
an effector CD8+ lymphocytes reaction that 
causes epidermal necrosis by secretion of 
cytokines. 


Microscopy 


The epidermis shows variable degree of hyper- 
plasia, but the main histological feature is the 
marked basal cell hydropic degeneration, with 
necrosis of keratinocytes and many lymphocytes 
gathered along the dermal-epidermal junction. 
Incontinentia pigmenti is also a feature, and a 
certain degree of subepidermal vesiculation may 
also be found in advanced lesions. 
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The upper dermis displays a mixed inflamma- 
tory infiltrate composed of lymphocytes, histio- 
cytes, neutrophils, and eosinophils. 


Differential Diagnosis 


Drug reactions often present with variable histo- 
logical inflammatory pattern, so that they mimic 
other dermatoses, such as spongiotic, psoriasiform, 
or lichenoid dermatosis. 


References and Further Reading 
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Definition 


Lichenoid and interface dermatosis characterized 
by pruritic papules of unknown origin. 


Clinical Feature 


It presents with white or violaceous patches and 
papules or as areas of erythema and erosion. There 
are some clinical variants of the disease: 
squamopapular, erosive, hyperpigmented, and 
hypertrophic (Calonje 2011). 

It may appear in patients with generalized dis- 
ease and occurs in approximately 3—4% of men 
who have oral lichen planus (Moyal-Barracco and 
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Edwards 2004). Its 
underestimated. 

The pathogenesis is linked to an activated 
T-cell response driven by an unidentified anti- 
genic stimulus. 

In 2% of cases, glans lichen planus undergoes 
malignant change (Hoshi et al. 2008), so every 
case should be carefully evaluated to exclude a 
squamous cell carcinoma. Clinical characteristics 
that should be seen with suspicion are chronic, 
indurated, erosive lesions, or poorly demarcated 
plaques (Cox 1996). 


incidence is probably 


Microscopy 


The epidermis displays hyperkeratosis without 
parakeratosis, hyper-granulosis, spongiotic 
changes, often colloid bodies’ formation, and 
saw-toothed rete ridges; the basal cell layer 


Penile Dermatosis, Lichen Planus, Fig 1. Epidermis 
with hyperkeratosis, spongiosis, and basal cells with 
hydropic degeneration, in the dermis presence of 
lymphocytes 


Penile Dermatosis, Lichen Sclerosus 


shows basal cell hydropic degeneration. In the 
dermis there is a dense band-like inflammatory 
infiltrate often rich in plasma cells, but in long- 
standing disease, this infiltrate is often scant and 
replaced by a patchy one Fig. 1. 


Differential Diagnosis 


The differential diagnosis is mainly clinical and it 
encompasses psoriasis, lichen sclerosus, Zoon’s 
balanitis (balanitis plasmacellularis 
circumscriptum; considered by some authors as a 
variant of lichen planus), and Bowenoid papulosis. 
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Synonyms 


Balanitis xerotica obliterans 


Penile Dermatosis, Lichen Sclerosus 


Definition 


Chronic and lichenoid/interface 


dermatosis. 


atrophic 


Clinical Features 


The disease has an incidence of 0,07% but is 
probably underestimated (Kizer et al. 2003). It 
affects uncircumcised white males and has a pre- 
dilection for prepubertal children and young adult. 

The skin of distal penile shaft, glans, and fore- 
skin displays white papules and plaques with crin- 
kled surface. It usually presents with coital and 
urinary difficulties. Unfortunately this is a chronic 
disease, and it could result in phimosis, erosion, 
coronal adhesions, ulceration, or destruction of 
the frenulum (Calonje 2011). 

An important complication of lichen sclerosus 
is the development of dysplastic lesions (PeIN), 
with differentiated intraepithelial neoplasia being 
the most common, and squamous cell carcinoma. 
The estimated risk of a carcinoma complicating a 
lichen sclerosus is between 4% and 8% (Clouston 
et al. 2011). Nevertheless, it is still debated 
whether lichen sclerosus can be considered a pre- 
malignant disease. Some authors found histolog- 
ical/clinical evidence of lichen sclerosus in half of 
a cohort of patients affected by squamous cell 
carcinoma (Powell et al. 2001). 


Microscopy 


In early lesions the epidermis is characterized by 
atrophy, spongiosis, and basal cell hydropic 
degeneration. The dermis usually displays vascu- 
lar ectasia and a superficial mixed inflammatory 
infiltrate composed of lymphocytes and eosino- 
phils. If the hydropic degeneration is pronounced, 
bullae may form. 

In well-developed lesions, there is epidermal 
atrophy accompanied by hyperkeratosis and subepi- 
dermal edema. The basement membrane thickens, 
and there is loss of elastic fibers in the papillary 


Pe 


Penile Dermatosis, Lichen Sclerosus, Fig. 1 Well- 
developed lesion: epidermal atrophy with hyalinization 
and homogenization of subepithelial collagen 


dermis with consequent formation of a band of 
hyalinization and homogenization of collagen. The 
inflammatory infiltrate becomes light and locates 
under the hyalinized area. With time the subepider- 
mal edema is replaced by an area of fibrosis Fig 1. 


Differential Diagnosis 


The main differential diagnosis is with lichen 
planus, Zoon’s balanitis, mucous membrane 
pemphigoid, and morphea. 
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Definition 


Rare condition of unknown etiology that presents 
with thick hyperkeratotic patches on the glans 
penis. 


Clinical Features 


This is a rare entity of unknown etiology and 
incidence that affects old uncircumcised men. 
The skin of glans displays white, thick, mica- 
ceous, and hyperkeratotic patches (Calonje 2011). 

The disease is considered of uncertain malig- 
nant potential because of the strong association 
with verrucous carcinoma; for this reason all cases 
of PKMB are long-term surveillance. A hypothet- 
ical role of HPV in the malignant transformation 
process has been speculated, but no molecular 
evidence of the virus has been proved (Child 
et al. 2000). 


Microscopy 


In early lesions the epidermis displays mild to 
moderate hyperplasia with absence of cytologi- 
cal atypia, and in the dermis a focal mononuclear 
inflammatory infiltrate in a lichenoid fashion 
can be found. Larger lesions develop 


Penile Dermatosis, Pseudoepitheliomatous Keratotic and Micaceous Balanitis 


pseudoepitheliomatous hyperplasia and often 
cytological atypia with direct transition to 
verrucous carcinoma. 


Differential Diagnosis 


From a clinical and histological point of view, this 
condition must be distinguished from an hyper- 
trophic lichen sclerosus (Choo et al. 2017). 
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Definition 


Chronic psoriasiform dermatosis that presents 
with erythematous plaques. 


Clinical Features 


Psoriasis presents with thin erythematous plaques 
usually without scaling due to the location of the 


Penile Dermatosis, Zoon’s Balanitis 


lesions: in the anogenital region, psoriasis arises 
in genitocrural folds, and this causes maceration 
(Meeuwis et al. 2011). 

Penile psoriasis is often part of the generalized 
form of the disease: 2-5% of psoriatic patients 
developed anogenital lesions. 

The pathogenesis involves the interaction 
between keratinocytes and activated lympho- 
cytes; this causes the damage of the former 
through the release of cytokines. 


Microscopy 


In typical lesions the epidermis displays 
acanthosis, fusion of epidermal ridges, club- 
shaped epidermal ridges, parakeratosis, and thin- 
ning of the suprapapillary plate. 

In the papillary dermis, capillaries become 
large and tortuous, and in the sub-papillary der- 
mis, there is a slight perivascular inflammatory 
infiltrate composed of lymphocytes. 

In active lesions the presence of polymorphs 
within the stratum corneum (Munro microabscess) 
and the accumulation of neutrophils and lympho- 
cytes in foci of spongiosis of the keratin layer 
(spongiform pustule of Kogoj) are diagnostic 
(Calonje 2011). 

All these typical features are rarely present 
because in the anogenital region, the histological 
aspect is often non-specific. 


Differential Diagnosis 
Major differential diagnoses are: 


e Papulosquamous drug eruption: it is character- 
ized by inflammatory infiltrate testo rich in 
eosinophils. 

e Lichen simplex chronicus: it’s characterized by 
hyperkeratosis, hypergranulosis, and minimal 
parakeratosis; moreover there is no thinning of 
the suprapapillary plate. 

e Seborrheic dermatitis: it is characterized by 
marked spongiosis. 
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Synonyms 


Balanitis — plasmacellularis 
Plasmacytosis mucosae 


circumscriptum; 


Definition 


Penile inflammatory condition characterized by 
prominent plasma cell infiltrate. 


Clinical Features 


It is an indolent and asymptomatic dermatosis of 
adult uncircumcised males. 

The disease presents with well-demarcated, bright 
red, or brown patches localized on the glans 
and prepuce. 

It is a chronic reactive disease of unknown etiol- 
ogy. Some authors support Zoon’s balanitis as 
a variant of lichen planus. 
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Microscopy 


The epidermis displays atrophy with absence of 
granular and horny layers, variable dyskeratosis 
and spongiosis, and diamond-shaped basal 
keratinocytes. Scattered neutrophils and even 
eosinophils may be found in the upper layers of 
epidermis. Some authorities require up to >50% 
of plasma cell infiltrate for diagnosis; <25% infil- 
trate is considered non-specific. 

The dermis is characterized by vascular prolif- 
eration and dilated vessels. Moreover a variable 
plasma cell infiltrate is present in a lichenoid pat- 
tern. Extravasation of erythrocytes is invariably 
present (Pastar et al. 2004; Calonje 2011) Fig. 1. 


Penile Dermatosis, Zoon’s Balanitis, Fig. 1 Atrophy of 
the epidermis with chronic inflammatory cells in the dermis 
(a); high magnification shows absence of the granular layer 
and spongiosis with plasma cells in the dermis (b) 


Penile Intraepithelial Neoplasia 


Differential Diagnosis 


The differential diagnosis is mainly clinical, and it 
encompasses lichen sclerosus, lichen planus, seb- 
orrheic dermatitis, contact dermatitis, fixed drug 
eruption, Kaposi sarcoma, and erythroplasia of 
Queyrat (Calonje 2011). 
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Synonyms 

Bowen disease; CIS; Erythroplasia of Queyrat; 
Low- and high-grade intraepithelial dysplasia; 
Low- and high-grade intraepithelial neoplasia 
Definition 

Penile intraepithelial neoplasia (PeIN) is an 
alteration of the penile squamous epithelium 
characterized by dysplastic changes with an intact 
basement membrane. 


Clinical Features 


« Age 
Patient age is usually between 40 and 70 years. 


Penile Intraepithelial Neoplasia 


e Site 
Differentiated or simplex PeIN frequent- 
ly affects foreskin. Warty, warty/basaloid, 
and basaloid (undifferentiated) PeIN are 
HPV-related usually affects glans and peri- 
meatal region. 

e Treatment 
PeIN may present as single or multiple clini- 
cally localized lesions and may be detected 
by peniscopy. Before starting any treatment, a 
biopsy should be performed in order to confirm 
the diagnosis and ensure that the lesion does 
not have any invasive elements. Cold-knife 
excision is effectively used to excise small 
and large lesions located on the shaft or pre- 
puce, or small lesions in any penile location. 
However, knife excision of even small lesions 
located on critical sites like the glans or coronal 
sulcus is usually hampered by high intra- 
operative bleeding and anatomical conserva- 
tion. Destructive treatment modalities with 
cautery, neodymium:yttrium-aluminum-garnet 
(Nd:YAG), or CO, laser photocoagulation can 
be alternative options for small penile tumors. 
Brachytherapy and external radiation therapy, 
although effective for local control of large 
superficial tumors, were burdened by a high 
incidence of complications. 

e Outcome 
The percentage of lesions that evolve to inva- 
sive carcinoma is unknown. 


Differentiated PelN 


In its typical form, differentiated PeIN affects the 
foreskin and has acanthotic epithelium with elon- 
gated rete ridges, abnormal keratinocyte 
maturation, and parakeratosis (Fig. 1). Koilocytes 
are typically absent. Occasionally in the basal 
layers, atypical basal cells and sometimes keratin 
pearls are present. There are prominent inter- 
cellular bridges with spongiosis and sometimes 
acantholysis. Epithelial thickening with minimal 
atypia is sometimes present closer to the invasive 
carcinoma, and papillary, pseudohyperplastic, and 
verrucous features may be noted. Parakeratosis is 
common. There is an association of differentiated 
PeIN with atypical lichen sclerosus, and the 
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Penile Intraepithelial Neoplasia, Fig. 1 Differentiated 
penile intraepithelial neoplasia. The epithelium shows 
thick parakeratosis, elongation of rete ridges, enlarged 
keratinocytes, and keratin pearl formation. Note the 
atypical hyperchromatic nuclei of the basal cell layers 


differentiated PeIN commonly affects the foreskin 
and less commonly the glans or the coronal sulcus 
with a background of long-standing lichen 
sclerosus and other chronic inflammatory condi- 
tions. Mutations in the TP53 gene, chronic inflam- 
mation, and oxidative stress could all play a part. 
In the WHO 2016 classification, the authors about 
the grading claim that it is optional to grade dif- 
ferentiated PeIN in low and high grade categories. 


HPV-Related PelN: Basaloid and 
Warty PelN 


Warty and basaloid PeIN consists of flat to slightly 
elevated, velvety, erythematous, dark brown or 
black macules, papules or plaques. Basaloid 
PeIN is a high-grade PeIN lesion (PeIN IID) 
where the epithelium is replaced by a monotonous 
population of small or intermediate-sized imma- 
ture cells with numerous mitoses and isolated 
koilocytes (Fig. 2). Apoptotic bodies are promi- 
nent and there is a thin parakeratotic layer. 
Spindle, polyhedral, or pleomorphic cells can be 
observed. HPV 16 is frequently detected in 
basaloid PeIN. An intraepithelial lesion close to 
the meatus is sometimes suggestive of urothelial 
origin. The papillary shape and the presence of a 
fibrovascular core is an overlapping feature of 
urothelial carcinoma and papillary basaloid PeIN. 

Lesions frequently have combined features of 
the basaloid and warty types (warty—basaloid 
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Penile Intraepithelial Neoplasia, Fig. 2 Basaloid 
penile intraepithelial neoplasia. The entire thickness of 
the epithelium shows small round blue cells with a high 
nuclear/cytoplasmic ratio suggestive of a high-grade lesion 


Penile Intraepithelial Neoplasia, Fig. 3 Warty penile 
intraepithelial neoplasia. Striking pleomorphic cellular 
atypia with full thickness koilocytosis. The epithelium 
shows a spiking surface and atypical parakeratosis 


penile intraepithelial neoplasia): the superficial 
epithelium shows features of warty PeIN, while 
the deeper layers are replaced by small basaloid 
cells. In warty PeIN, the epithelium has an undu- 
lating or flat surface with atypical parakeratosis, 
cellular pleomorphism, and koilocytic changes 
(Fig. 3). Sometimes papillary proliferations 
with warty features are present (Fig. 4). Unlike 
in basaloid PeIN, there is squamous maturation 
in warty PeIN. Most warty PeINs and basaloid 
PeINs fall within the high-grade category. A low- 
grade lesion with condylomatous features is most 
likely a benign condyloma related to low-risk 
HPV. Other less frequently observed patterns of 
PeIN are pleomorphic, spindle, clear cell, and 
pagetoid. 


Penile Intraepithelial Neoplasia 


Penile Intraepithelial Neoplasia, Fig. 4 Papillary 
features in undifferentiated PeIN 


Immunohistochemistry 

For classification purposes and morphologic stan- 
dardization of PeIN, use of the p16/p53/Ki67 
immunohistochemical panel has been suggested. 
Presence of p16 immunoreactivity and absence of 
p63 nuclear expression are mandatory to confirm 
basaloid SCC. HPV is generally positive with 
different genotypes detected. It may be isolated 
or associated with an invasive component (Chaux 
et al. 2011). 
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Definition 


Penile mixed carcinomas harbor more than 
one histologic subtype and each of the subtypes 
should make up at least 20% of the tumor mass. 


Clinical Features 


e Incidence 
Their frequency ranges between 20% and 33% 
of all penile carcinomas. 

°. Age 
Tumors affect patients in the 7th decade. 

e Sex 
Male. 

e Site 
Most of these tumors are located in the glans. 
Foreskin location is rare. 

e Treatment 
Penectomy. 

e Outcome 
Prognosis is related to relative proportion of 
different components and the presence of higher 
histologic grade. Recurrences are present in 
about 20% of cases. Regional nodal metastases 
are rare (9%). Mixed carcinoma with compo- 
nent of verrucous carcinoma occasionally pre- 
sents lymph node metastases, which explains 
the presence of metastatic cases otherwise 
never reported in true verrucous carcinoma. 
The mortality rate is low (3%) and the selection 
of treatment (conservative versus radical with or 
without groin dissection) requires careful histo- 
logic grading and assessment of perineural inva- 
sion (Velazquez et al. 2008). 
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Macroscopy 


They are white gray ulcerative or exophytic 
masses: the superficial verruciform neoplasm is 
often admixed with a vertical pattern as observed 
in the basaloid subtype or in poorly differentiated 
SCC and in the common mixed warty-basaloid 
squamous cell carcinoma (Chaux et al. 2010). 


Microscopy 


The presence of papillomatous tumor with long, 
rounded papillae showing fibrovascular cores and 
conspicuous koilocytosis is very frequent. Warty- 
basaloid carcinoma, described generally as a sep- 
arate entity, has more than 10% of basaloid cells 
that are located in superficial papillae or the deep 
front of invasion or in both areas. The same his- 
tologic type shows koilocytosis and other 
characteristic features of warty carcinoma in 
more than 10% of the tumor mass, showing a 
higher rate of metastasis (52%) than warty carci- 
nomas (33%) (Chaux et al. 2010), as the clinical 
behavior is related to the histologic grade, tumor 
thickness, and presence of vascular/perineural 
invasion. Another classical example of mixed 
SCC is verrucous carcinoma with higher-grade 
foci consisting of usual SCC, so-called hybrid 
carcinoma (Kato et al. 2000). Other less frequent 
combinations include usual-warty, mixed usual- 


Penile 


Mixed Squamous Cell Carcinoma, 
Fig. 1 Mixed squamous cell carcinoma. Occurrence of 
pseudoglandular (acantholytic) carcinoma (on the right) 
adjacent to a well-differentiated SCC 
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basaloid, and occasionally observed cases of 
pseudoglandular carcinoma adjacent to a well- 
differentiated SCC (Fig. 1). Occasional long- 
standing large condyloma (giant condyloma) 
with malignant transformation in usual squamous 
cell carcinoma has been reported. Small cell neu- 
roendocrine carcinomas have been identified 
mixed with usual squamous cell carcinoma. 
Immunohistochemistry is of little value in the 
classification of these heterogeneous neoplasms 
p16 or HPV detection may be positive in tumors 
with focal warty or basaloid features. 
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Definition 


Papillary basaloid carcinoma (PBC) is a variant of 
basaloid carcinoma: it occurs as an exophytic and 


Penile Papillary Basaloid Carcinoma 


endophytic papillomatous tumor composed of 
small basophilic cells resembling urothelial tumors. 


Clinical Features 


e Incidence 
Papillary basaloid carcinoma (PBC) is a very 
rare tumor. 

. Age 
Age at presentation ranges between 60 and 
80 years. 

e Sex 
Male 

e Site 
Glans 

e Treatment 
Penectomy 

* Outcome 
Frequent lymph node metastasis and the (high) 
mortality is in proportion of the invasive 
basaloid carcinoma component and tumor 
depth of invasion with high mortality in cases 
showing invasion of the corpora cavernosa. In 
one study average tumor thickness was 7 mm, 
and none invaded the corpora cavernosa with 
excellent prognosis (Cubilla et al. 2012). 


Macroscopy 


In the surface there is a villous exophytic appear- 
ance, while after longitudinal section, an endo- 
phytic pattern of growth could be present. 


Microscopy 


All PBC show hyperkeratosis, parakeratosis, 
papillomatosis with condylomatous papillae with 
a central fibrovascular core composed of uniform 
small basophilic cells (Fig. 1). The invasive com- 
ponent has features similar to basaloid carcinoma 
(Cubilla et al. 2012). 


Immunohistochemistry 


The immunostain p16 is usually positive (Cubilla 
et al. 2012), while p63 nuclear immunoreactivity 


Penile Pseudoglandular Carcinoma 


Penile Papillary Basaloid Carcinoma, Fig. 1 Papillary 
basaloid carcinoma. The papillomatous growth shows 
papillae with a central fibrovascular core composed of 
small basophilic cells immunoreactive for p63 


is diffuse (Fig. 1). In PBC the typical urothelial 
markers as GATA3 or uroplakin-III are negative 
(Chaux et al. 2013). 


Differential Diagnosis 


Urothelial Papillary Carcinoma 

In urethral meatus the presence of exophytic pap- 
illary urothelial tumors has the typical GATA3 
and uroplakin-III expression that are absent in 
PBC. The small basophilic appearance of tumoral 
cells is not always easy to differentiate in the in 
situ PBC, but an invasive component with 
necrotic nests is generally present. 


References and Further Reading 


Chaux, A., Velazquez, E. F., Barreto, J. E., Ayala, E., & 
Cubilla, A. L. (2012). New pathologic entities in penile 
carcinomas: An update of the 2004 world health orga- 
nization classification. Seminars in Diagnostic Pathol- 
ogy, 29(2), 59-66. 

Chaux, A., Han, J. S., Lee, S., Gonzalez-Roibon, N., 
Sharma, R., Burnett, A. L., Cubilla, A. L., & Netto, 
G. J. (2013). Immunohistochemical profile of the penile 
urethra and differential expression of GATA3 in 
urothelial versus squamous cell carcinomas of the 
penile urethra. Human Pathology, 44(12), 2760-2767. 

Cubilla, A. L., Lloveras, B., Alemany, L., Alejo, M., Vidal, 
A., Kasamatsu, E., Clavero, O., Alvarado-Cabrero, I., 
Lynch, C., Velasco-Alonso, J., Ferrera, A., Chaux, A., 
Klaustermeier, J., Quint, W., de Sanjosé, S., Muñoz, N., 
& Bosch, F. X. (2012). Basaloid squamous cell carci- 
noma of the penis with papillary features: 
A clinicopathologic study of 12 cases. The American 
Journal of Surgical Pathology, 36(6), 869-875. 


283 


Penile Pseudoglandular 
Carcinoma 


Maurizio Colecchia! and Alessia Bertolotti? 
'Uropathology Unit, Department of Pathology, 
Fondazione IRCCS Istituto Nazionale dei Tumori 
di Milano, Milan, Italy 

? Department of Pathology, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan, 
Italy 


Synonyms 


Acantholytic carcinoma; Adenoid carcinoma 


Definition 


A variant of squamous cell carcinoma: The char- 
acteristic feature is the acantholysis with pseudo- 
glandular spaces occurring in more than 30% of 
the tumor volume. 


Clinical Features 


e Incidence 
This entity is rare (often overlooked). 

. Age 
Pseudoglandular carcinoma (PSGC) is an 
aggressive neoplasm occurring in the 6th 
decade. 

e Sex 
Male. 

e Site 
PSGC involves glans, coronal sulcus, and 
foreskin. 

°- Treatment 
Penectomy. 

e Outcome 
Poor prognosis of PSGC is common to all 
reported cases with a 29% mortality rate and 
42% of lymphnodal involvement (Cunha 
et al. 2009). 
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Macroscopy 


Gray ulcerative masses usually involving multiple 
sites. 


Microscopy 


PSGC has multicystic appearance with pseudo- 
glandular spaces partially filled with eosinophilic 
debris containing squamous cells, keratin, and 
microabscesses or with amorphous material in 
the lumen (Fig. 1). Tumor nests with acantholysis 
give a glandular differentiation to the tumor. Cells 
lining the spaces are cuboidal to columnar; an 
unusual pseudoangiomatoid variant mimicking 
angiosarcoma (Fig. 2) was described in a 
middle-aged patient, who died 6 months after 
penectomy (Colecchia and Insabato 2009). They 


Penile Pseudoglandular Carcinoma, Fig. 1 Pseudo- 
glandular carcinoma. Pseudoglandular space filled with 
debris containing squamous cells, keratin and 
microabscesses 


Penile Pseudoglandular Carcinoma, Fig. 2 Pseudo- 
glandular carcinoma. Neoplastic cells with epithelioid fea- 
tures are dispersed in a pseudovascular space 


Penile Pseudohyperplastic Carcinoma 


involve corpora cavernosa in two thirds of the 
cases. Vascular and perineural invasion are fre- 
quent. Immunohistochemistry is not necessary for 
a diagnosis. Rarely, basaloid or papillary features 
are associated. PSGC is reported among non- 
HPV-related tumors. 


Differential Diagnosis 


Angiosarcomatoid (Sarcomatoid) Squamous 
Cell Carcinoma 

Sometimes, an alveolar pattern of growth around 
pseudovascular spaces can be seen in otherwise 
typical sarcomatoid carcinoma that has more typ- 
ical and easy to detect sarcomatoid features in 
other areas. Other gland forming penile tumors 
are: surface adenosquamous, mucoepidermoid, 
and urethral adenocarcinomas. 
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Definition 


Multicentric, Extremely differentiated, Squa- 
mous cell carcinoma frequently associated with 


Penile Pseudohyperplastic Carcinoma 


lichen sclerosus which simulates 


epitheliomatous hyperplasia. 


pseudo- 


Clinical Features 


e Incidence 
Few cases are reported in the literature (Cubilla 
et al. 2004). 

°. Age 
It occurs at a more advanced age than usual- 
type SCC (more than 70). 

e Sex 
Male. 

e Site 
Preference for the foreskin is typical feature: 
Multicentricity and strongly association with 
the occurrence of lichen sclerosus in a similar 
way to other variants of SCC exclusive to the 
foreskin characterized by low grade and multi- 
centricity (Oertell et al. 2011) are commonly 
reported. 

e Treatment 
Penectomy. 

e Outcome 
The good prognosis of this variant is related to 
its low-grade and superficial invasion of the 
corpora spongiosa. No inguinal node metasta- 
ses are reported in this entity (Cubilla 
et al. 2004). 


Macroscopy 


Pseudohyperplastic carcinoma is an extremely 
well-differentiated, nonverruciform neoplasm, 
flat or slightly elevated, often multicentric, 
restricted to the mucosa, and measuring less than 
cm 3 in diameter preferentially affecting the 
foreskin. 


Microscopy 


The endophytic growth of well-differentiated 
carcinoma shows superficial infiltration of the 
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Penile 


Pseudohyperplastic Carcinoma, 
Fig. 1 Downward proliferation of well-differentiated car- 
cinoma involving lamina propria and preputial dartos. 
A few nests show keratinization showing variable sizes 
and minimal atypia 


lamina propria and preputial dartos (Fig. 1). 
The nests rarely show keratinization and are 
surrounded by fibrous stroma; the cells are 
extremely differentiated with minimal atypia or 
without it. The absence of papillomatous growth 
allows the differentiation from papillary carci- 
noma. Other non infiltrative lesions commonly 
observed in the adjacent mucosa are squamous 
hyperplasia, flat hyperplasia, and changes of dif- 
ferentiated PeIN and lichen sclerosus (Cubilla 
et al. 2004; Chaux et al. 2012; Oertell et al. 
2011). 


Differential Diagnosis 


Pseudoepitheliomatous Hyperplasia 

The name emphasizes the difficulty in 
distinguishing it from pseudoepitheliomatous 
hyperplasia, especially in small biopsies. In partial 
penectomies, the infiltration of the corpus 
spongiosum or dartos is a distinguishing feature 
of carcinoma, which shows a stromal reaction 
around the infiltrative nests. Keratinization in the 
nests is suggestive of carcinoma but it may also 
occur in hyperplasia. In pseudoepitheliomatous 
proliferation downward proliferation is more 
organized with elongated rete ridges. Keratin 
pearl formation is less frequent and inflammation 
is more prominent. 
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Verrucous Carcinoma 

The irregular interface with the underlying stroma 
is a distinguishing feature that differentiates from 
verrucous carcinoma. 
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Synonyms 


Carcinosarcoma; Metaplastic carcinoma; Spindle 
cell carcinoma 


Definition 


Sarcomatoid carcinoma (PSSCC) of the penis is 
an HPV-unrelated distinct variant of squamous 
cell carcinoma, characterized by prominent 


Penile Sarcomatoid Squamous Cell Carcinoma 


spindle cell component, that constitute at least 
30% of the tumors. 


Clinical Features 


* Incidence 
PSSCC accounts for approximately 4% of 
penile carcinomas. 

°- Age 
PSSCC preferentially affects the glans of 
patients in the sixth decade. 

e Sex 
Male 

e Site 
PSSCCs preferentially originate from glans, 
often extending to coronal sulcus and foreskin. 

e Treatment 
Penectomy 

e Outcome 
It could occur after recurrence of an usual 
squamous cell carcinoma, or de novo but, 
whatever is the clinical history, patients have 
a poor prognosis, and the survival is usually 
short (less than 1 year) (Velazquez et al. 2005). 
Patients may present initially with regional and 
systemic metastases. The lymphnode metasta- 
sis rate is very high (75-89%) and local and 
systemic recurrence is common (67%). Mor- 
tality varies from 45—75% and most patients 
are dead from disease within a year after diag- 
nosis (Chaux et al. 2009). 


Macroscopy 


The gross appearance of most tumors is a large, 
polypoid, fungating, and frequently ulcerated 
mass affecting the glans, with a pattern of growth 
extensively involving the corpus cavernosum 
(Fig. 1). The presence of so-called satellitosis is 
observed as unusual type of cancer progression 
with intrapenile metastasis identified in the cor- 
pora cavernosa and skin (Velazquez et al. 2004). 


Microscopy 


There is a biphasic carcinomatous and poorly 
differentiated spindle cell proliferation with 


Penile Sarcomatoid Squamous Cell Carcinoma 


Penile Sarcomatoid Squamous Cell Carcinoma, 
Fig. 1 Sarcomatoid carcinoma. A polypoid solid mass 
ulcerates the surface of the glans extensively involving 
the corpus cavernosum 


Carcinoma, 


Penile Sarcomatoid Squamous Cell 
Fig. 2 Sarcomatoid carcinoma. Pleomorphic and spindle 
cells reminiscent of sarcomas. The tumor showed p63 
immunoreactive tumoral cells 
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atypical spindle cells arranged in fascicles or bun- 
dles (Fig. 2). Sometimes the connection with the 
lining epithelium may be difficult to assess even 
after extensive sampling: for this reason, despite 
the lack of a connection with the epithelium of the 
glans or the absence of penile intraepithelial neo- 
plasia, the occurrence of a large spindle cell tumor 
ulcerating the distal penis represents in the major- 
ity of cases sarcomatoid SCC. Necrosis is promi- 
nent and there are numerous mitoses. Myxoid 
changes and pseudovascular pattern mimicking 
angiosarcoma may be seen. The tumor has the 
potential to differentiate into muscle, bone, or 
cartilage. Pleomorphic giant cells and multi- 
nucleated cells are frequent and the morphological 
features are similar to those of fibrosarcoma, 
leiomyosarcoma, angiosarcoma, myxosarcoma, 
or rhabdoid tumors. 


Immunohistochemistry 


Immunohistochemical positivity for p63, 
cytokeratins, and 34BE12 are specific markers to 
categorize these tumors as epithelial. Immunohisto- 
chemical stains may be helpful for differential diag- 
nosis with sarcomas or melanomas (see Table 1). 


Differential Diagnosis 


Malignant Melanoma 

Melanomas in the penis are rare, frequently 
involving the glans. The presence of melanin, 
intraepidermal melanocytic proliferation, or a 


Penile Sarcomatoid Squamous Cell Carcinoma, Table 1 Immunohistochemical stains helpful in differential diag- 


nosis of spindle cell neoplasms of the penis 


Antibody Sarcomatoid Ca 


Actin sm 


Leiomyosarcoma 


Angiosarcoma Spindle cell melanoma 


+ + 


Calponin = + 


Pan-CK 


focal — 


HMWCK 


+ 
P63 + — 
Vimentin + 


S100 = a 


+|+ 


FLI1 = = 


CD34 = = 


CD31 — = 
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coexisting nevus component may be helpful in the 
differential diagnosis. 


Sarcomas 

Sarcomas of the penis are rare, the most common 
of these being those of vascular origin 
(angiosarcoma, epithelioid hemangioma, and 
Kaposi sarcoma). The most distinctive feature of 
sarcomas is the deep location in the penile shaft 
involving corpora cavernosa. The presence of in 
situ or invasive squamous cell carcinoma admixed 
with the spindle cell component is very useful to 
make a diagnosis of PSSCC. 
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Synonyms 


Epidermoid carcinoma; Squamous cell carcinoma 
not otherwise specified (NOS) 


Penile Squamous Cell Carcinoma, Usual Type 
Definition 


Invasive epithelial neoplasm with variable 
degrees of squamous differentiation and keratini- 
zation, diagnosed after the exclusion of other his- 
tological variants. Lack of keratinization is 
sufficient for exclusion from this category. 


Clinical Features 


e Incidence 
Usual-type squamous cell carcinoma (USCC) is 
the most frequent penile tumor, occurring in 
almost 50% of cases. The different rates 
among countries and regional differences in 
prevalence even in the same country are not 
fully understood (Chaux et al. 2010). Several 
risk factors have been associated with the devel- 
opment of this cancer, including phimosis, 
smoking or chewing tobacco, chronic inflam- 
mation, tears, abrasions, balanitis, injuries to 
the penis, and poor hygiene and association of 
warm climate with poverty. 

°. Age 
It presents most frequently in the 6th to 7th 
decades of life. 

° Sex 

Male. 

Site 

Typically tumors of the glans spread to the 

coronal sulcus and foreskin, and foreskin neo- 

plasms spread to the sulcus or glans. Spread 

may be horizontal or vertical. Urethral epithe- 

lium is a common site of positive surgical 

resection margin. 

* Treatment 
Penectomy. 

e Outcome 
Tumor spread may be local or systemic; 
locally, from one epithelial compartment to 
the other, and from superficial to deep anatom- 
ical levels. The typical spread follows a local, 
regional, and systemic dissemination, initially 
to superficial inguinal lymph nodes, then to 
deep inguinal and pelvic lymph nodes, and 
last to the periaortic nodes in the 
retroperitoneum. Systemic metastasis occurs 
as a late event. Usual sites of metastatic 
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involvement at autopsy are liver, retroperito- 
neal, and mediastinal nodes, lungs, heart, and 
lungs. Inguinal lymph node metastases 
develop in 28-39% of patients with usual squa- 
mous cell carcinoma. The mortality rate ranges 
from 20% to 38%; the 10-year survival rate is 
around 78% (Guimaraes et al. 2009). 


Macroscopy 


USCC presents as an exophytic or endophytic, 
ulcerative, white-gray nodule affecting in advanced 
tumors the glans, foreskin, and coronal sulcus. 
Accurate gross examination allows the detection 
of white linear prominences (1—2 mm in thickness) 
in the mucous membrane adjacent to the invasive 
tumor, which microscopically appear as squamous 
hyperplasia or well-differentiated PeIN. 


Microscopy 


Usual-type Squamois Cell Carcinomas show 
keratinizing squamous differentiation and in 
their early invasive growth seem to bud from the 
atypical overlying epithelium (Fig. 1). Associated 


Penile Squamous Cell Carcinoma, Usual Type, 
Fig. 1 Usual SCC. A superficial tumour infiltrating the 
corpora spongiosa with adjacent penile intraepithelial neo- 
plasia and squamous hyperplasia in the mucosa of the glans 
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stromal reaction includes lymphocytes and 
plasma cells, and occasionally desmoplastic reac- 
tion. Vascular and perineural invasion is seen in 
about 30% of cases, and extension to distal urethra 
in one-half of cases. 

Usual SCC is an infiltrating carcinoma that can 
be classified with a 3-grade system according to 
the level of keratinization, cellular pleomorphism, 
and the presence of regular nests or sheets of 
tumor cells. Grade should be assigned according 
the histological features described below and the 
greatest degree of nuclear pleomorphism 
observed in a single high power field. 

Grade 1, well differentiated. The main features 
are sheets or nests of invasive carcinoma cells 
with central keratinization and keratin pearls 
(Fig. 2). It is less common than the other 2 grades, 
and its features sometimes overlap with pseudo- 
hyperplastic carcinoma. 

Grade 2, moderately differentiated. The main 
features are smaller nests with scant keratinization 
and irregular outlines. There is limited pleomor- 
phism; the cell nuclei are monomorphic with 
abundant cytoplasm. This grade is the most fre- 
quently observed along with focal transition to 
grade 3 (Fig. 3). 

Grade 3, poorly differentiated. The main fea- 
tures are even smaller nests, cords, and solid 
sheets of cells with grade 3 USCC. Nuclear atypia 
and abundant mitoses are the rule (Fig. 4). Poorly 
differentiated foci are seen in more than a third of 
the cases, nearly half are grade 2 tumors, while 
grade 1 carcinomas are less frequent. 


Penile Squamous Cell Carcinoma, Usual Type, 
Fig. 2 Usual SCC, gradel. Well-differentiated grade 
1 SCC showing extreme differentiation with keratinizing 
nests of tumor cells 
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Penile Squamous Cell Carcinoma, Usual Type, 
Fig. 3 Usual SCC, grade 2. Moderately 
differentiated SCC 


Penile Squamous Cell Carcinoma, Usual Type, 
Fig. 4 Usual SCC, grade 3. Poorly differentiated non 
keratinized squamous cell carcinoma with a solid pattern 


Immunohistochemistry 


HPV DNA is present in 25% of cases as evaluated 
by p16 stain. 


Differential Diagnosis 


Pseudoepitheliomatous Hyperplasia 

The absence of cytologic atypia and the presence 
of orderly dispersed epithelial nests in a prolifer- 
ation with pseudoinfiltrative growth pattern are 
distinguishing features. The nests have an orderly 
disposition and are composed of bland-appearing 
squamous cells. 
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Pseudohyperplastic Carcinoma 

This superficially invasive, often multicentric, 
tumor shows extreme squamous differentiation, 
with irregular tumor nests rarely beyond the lam- 
ina propria in glans and dartos in the foreskin. 
Older patient age, foreskin location, association 
with lichen sclerosus are other features of this 
often multicentric tumor. 


Urothelial Metastatic Carcinoma and 
Urothelial Carcinoma of the Distal Urethra 
Localized in vascular spaces of penile erectile 
tissues, urothelial carcinoma is one of the more 
common secondary neoplasm to the shaft. The 
clinical history of primary bladder neoplasm is 
useful for the differential diagnosis (Chaux et al. 
2011). The presence of urothelial carcinoma in 
situ adjacent to the distal urethra and GATA-3 
positive immunostain addresses to the primary 
urothelial urethral carcinoma (Chaux et al. 
2013). The anatomic location in the ventral 
penis, absence of squamous intraepithelial 
changes, and history of bladder cancer are adjunc- 
tive factors that facilitate the differential 
diagnosis. 
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Synonyms 


Ackerman tumor 


Definition 


Extremely differentiated keratinizing papilloma- 
tous and acanthotic neoplasm with a broadly 
based interphase of tumor and stroma, and a 
pushing margin. 


Clinical Features 


e Incidence 
In its pure form accounts for 2-3% of penile 
cancers (Cubilla et al. 2001). 

°. Age 
It is a tumor affecting patients in the 6th to 7th 
decade. 

e Site 
It is a 2-3 cm lesion of the glans, but it can also 
affect the foreskin or be multicentric. 

e Treatment 
Given its low malignant potential, partial 
or local excision is the treatment of choice. 
On the basis of a preoperative biopsy that is 
diagnostic of verrucous carcinoma, prophylac- 
tic lymphadenectomy is not recommended 
(Mukai et al. 2014). 

e Outcome 
Verrucous carcinoma is a slow-growing exo- 
phytic neoplasm and Lichen sclerosus is a 
commonly associated condition. Regional 
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lymph node or distant metastasis does not 
occur in typical cases of verrucous carcinoma, 
and the mortality rate of pure verrucous carci- 
noma is zero. 


Macroscopy 


Macroscopically, it presents as an exophytic, 
white-grayish lesion with a superficial 
verruciform appearance. Less than one-fourth of 
cases are deeply invasive into the corpora 
cavernosa. 


Microscopy 


The lesion is well differentiated with hyperkera- 
tosis, papillomatosis, and acanthosis (Fig. 1). The 
tumor cells show prominent intercellular bridges 
with no atypia. Unlike condylomatous papillae, 
the papillae in verrucous carcinoma are not 
arboriform and often papillae are elongated and 
have a “church spires” like appearance they lie 
close to each other, show keratin plugs in the 


Penile Verrucous Carcinoma, Fig. 1 The papillae are 
not arboriform, and they lack fibrovascular cores. There are 
keratin plugs in the center. The tips of the papillae show 
hyperkeratosis 
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Penile Verrucous Carcinoma, Fig. 2 The tumor base 
has broad bulbous fronds of extremely well-differentiated 
squamous cells with broad pushing margins. The dermal- 
tumor interface shows an apparently intact basement mem- 
brane and absence of an active basal layer 


center, and are without central fibrovascular cores 
(Fig. 1). The bases of the squamous tongues are 
broad, with pushing, regular borders, and the front 
of invasion shows a sharply delineated interface 
between the neoplasm and the lamina propria 
(Fig. 2). Few mitoses are present. In the adjacent 
mucosa, there is squamous hyperplasia, lichen 
sclerosus, or well-differentiated PeIN. 
Koilocytosis is not present. Few clear cells on 
the surface but without diagnostic features of 
koilocytes may be noted. Foci of detached 
tumor may be superficially invasive in lamina 
propria. Verrucous carcinomas mixed with other 
variants should be reported as mixed tumors. 
The most common association is with usual 
squamous cell carcinoma and this combination is 
referred to as “verrucous hybrid carcinomas.” 
Verrucous carcinomas may also mix with 
pseudohyperplastic, papillary NOS and complex 
verruciform neoplasms. Verrucous carcinoma, 
with few exceptions, is an HPV negative tumor. 


Immunohistochemistry 


The expression of p16 INK4a and Ki67 is signif- 
icantly lower in verrucous carcinoma than in 
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usual-type SCC, while there is overexpression of 
p53 and Rb. The reported low detection rate of 
HPV suggests that HPV infection has a limited 
oncogenic role in this histologic tumor type 
(Masih et al. 1992; Stankiewicz et al. 2009). 


Differential Diagnosis 


Verrucous Hyperplasia 

Hyperplastic lesions are smaller and the broad 
base lacks the downward growth of the bulbous 
squamous projections observed in the carcinoma- 
tous counterpart. 


Mixed Squamous Cell Carcinoma 

Mixed squamous cell carcinomas (mixed SCC) 
consist of usual-type areas intermingled with 
verrucous carcinoma. 


Papillary Squamous Cell Carcinoma 

Papillary squamous cell carcinoma has more 
cellular atypia and it has an irregular front of 
invasion that is easy to distinguish. 
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Synonyms 


Condylomatous carcinoma 


Definition 


Warty carcinomas are slow-growing HPV-related 
tumors, resembling typical condylomas but with 
malignant cytological features. 


Clinical Features 


e Incidence 
It accounts for about 5-10% of all penile 
carcinomas. 

°. Age 
The median age is 50—60 years old. 

e Sex 
Male. 

e Site 
Warty carcinomas usually affect glans, but 
also, coronal sulcus, and/or foreskin. 

¢ Treatment 
Penectomy. 

e Outcome 
The clinical behavior of warty carcinoma is 
intermediate between that of low-grade 
verruciform tumors (papillary, verrucous) and 
usual squamous cell carcinomas (Cubilla et al. 
2000). Local recurrence after penectomy has 
been reported in 10% of cases and lymphnode 
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metastasis in 17-18%. Systemic dissemination 
is rare and mortality rate is low (0-9%) 
(Guimaraes et al. 2009). 


Macroscopy 


Warty carcinoma presents as a large, firm, 
cauliflower-like mass with a white-gray surface. 
Typical is the presentation with a multinodular pat- 
tern where the nodularity is asymmetrical 
and frequently confluent. The epithelium of 
the papillae appears as a whitish growth with a 
dark core. The cut surface of the penectomy 
specimen (Fig. 1) shows a papillomatous growth 
with penetration into the corpus spongiosum 
and endophytic growth may be observed. 
It has been found to encompass the glans, coronal 
sulcus, and foreskin as a cobblestone-like firm mass. 


Microscopy 


Warty carcinoma shows complex papillae with 
irregular fibrovascular cores, pointed tips, and 
parakeratosis. The nuclei are large and wrinkled 
with frequent bi or multinucleation and koilocytic 
atypia. Keratin-filled cysts are often present 
(Cubilla et al. 2000). The tumor-stroma interface 
is usually irregular and infiltrative (Fig. 2). 


Penile Warty Carcinoma, Fig. 1 Cut surface of 
penectomy specimen showing a papillomatous growth 
with an endophytic growth pattern. The lesion extensively 
involves the foreskin, coronal sulcus, and glans 
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Penile Warty Carcinoma, Fig. 2 Irregular and infiltra- 
tive tumor-stroma interface composed of irregular nests 
with koilocytic changes and cellular atypias 


Penile Warty Carcinoma, Fig. 3 Clear cell features with 
crinkly nuclei 


Adjacent epithelium shows PeIN of warty or 
warty/basaloid-type with p16 positive and diffuse 
by immunohistochemistry in majority of cases. 
Mitoses are frequent; some tumors show predom- 
inant clear cell features (Fig. 3), and the differen- 
tial diagnosis with penile clear cell carcinoma 
could be difficult. Clear cell pleomorphic features 
persist in deep invasive foci. Challenging cases 
present as noninvasive, flat, papillary lesions in 
the glans: in these cases, the detection of high-risk 
HPV (usually subtype 16), which is typical of 
warty carcinoma may be necessary to distinguish 
it from giant condyloma (Bezerra et al. 2001). The 
reported incidence of HPV in warty carcinoma 
varies with the lowest HPV detection rate among 
HPV-related penile carcinomas, and the reasons 
are unknown. Similar to other verruciform 
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tumors, p16y;yK4 is the best immunohistochemical 
markers of warty carcinoma (Cubilla et al. 2011). 


Immunohistochemistry 


Warty carcinoma is positive for CK 5, CK 14, and 
p63 and negative for CK 7, CEA, and mucin core 
proteins. 


Differential Diagnosis 


Condyloma 

Benign condyloma lacks the cellular pleomor- 
phism seen in warty carcinoma (Epstein and 
Netto 2014). In benign lesions, the nuclear 
koilocytosis is confined to the superficial layers, 
while in warty carcinoma it extends throughout 
the tumor. 


Verrucous Carcinoma 

It is an extremely well-differentiated proliferation 
without cytoplasmic clearing or koilocytic nuclear 
atypia. The epithelium-stroma interface lacks the 
irregular and infiltrative outline seen in warty 
carcinoma. 


Clear Cell Carcinoma 

Clear cell carcinoma is rare an aggressive tumor 
with exophytic but not papillomatous pattern of 
growth. It affects inner portion of foreskin and 
seems to be of sweat gland origin. Tumor clear 
cells are CEA positive and have intracytoplasmic 
PAS-D positive material. 


Papillary Carcinoma, Not Otherwise Specified 
A hyperparakeratotic papillomatous proliferation 
with an irregular (“jagged”) stroma-epithelium 
interface without koilocytosis. Papillae are vari- 
able and complex. Irregular fibrovascular cores 
may be present but without koilocytosis. 
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Definition 


HPV-related tumor with warty and _ basaloid 
features. 


Clinical Features 


¢ Incidence 

It is a rare tumor. 
°. Age 

It occurs in the 6th decade of life. 
e Sex 

Male. 
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e Site 
It occurs as a large mass involving glans, cor- 
onal sulcus, and foreskin. 

* Treatment 
Penectomy. 

e Outcome 
It is aggressive and it behawes as basaloid 
carcinoma with inguinal nodal metastases in 
about one-half of patients, with a high mortal- 
ity rate from disease (Chaux et al. 2012). 


Macroscopy 


Grossly the tumor is well circumscribed and 
yellowish white. The biphasic appearance is 
observed macroscopically with an exophytic pap- 
illomatous feature on the surface and solid white 
gray deeply infiltrating mass. 


Microscopy 


This tumor has more than 10% of basaloid cells 
that are located in superficial papillae or the deep 
front of invasion or in both areas. It shows 
koilocytosis and other characteristics features of 
warty carcinoma in more than 10% of the tumor 
mass, even in the intraepithelial variant (Fig. 1), 
but the predominance of basophilic cells favor a 
classification as a warty-basaloid and not as a 
warty carcinoma. Warty and basaloid areas 
may occasionally be randomly intermingled. 
Occasionally, papillae may be composed of both 


Penile Warty-Basaloid Carcinoma, Fig. 1 Warty 
basaloid PeIN. Penile intraepithelial neoplasia showing 
warty-basaloid features 
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clear warty and small basaloid cells; like in 
basaloid carcinomas, it could have a nesting 
growth pattern: the nests are composed of a 
mixed cell population, clear cell warty-like in the 
center, and small cell basaloid in the periphery. 
Vascular and perineural invasion is present in 
43 of the cases. P16 immunostain is usually 
strong positive (Chaux et al. 2010). 


Differential Diagnosis 


Warty Carcinoma and Basaloid Carcinoma 
See “Microscopy” section. 
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Penis, Normal Histology 
From the point of view of pathology, the penis 


should be divided into the glans, the body or shaft 
and the urethra. 


Penis, Normal Histology 


The Glans 


It is a conical cup covering the distal end of the 
shaft. If a resected specimen is longitudinally sec- 
tioned, along the urethra, the cut surface shows five 
anatomical structures: epithelium, lamina propria, 
corpus spongiosum, albuginea, and corpora 
cavernosa (Fig. 1). The epithelium of the glans is 
keratinized squamous epithelium, but after circum- 
cision the epithelium becomes nonkeratinized. The 
lamina propria consists of a 1- to 3-mm layer of 
loose connective tissue containing small vessels, 
lymphatics, nerves (Fig. 2), and sporadic Vater- 
Pacini corpuscles. The corpus spongiosum lies in 
the ventral aspect of the penis and surrounds the 
urethra in its center. It is the main anatomical 
structure of the glans consisting of highly 
vascularized erectile tissue or specialized venous 
sinuses widely interconnected. The tunica 
albuginea is a dense, white, fibroelastic 1-2 mm 
thick membrane that becomes thinner during erec- 
tion and it separates corpus spongiosum from cor- 
pora cavernosa. It terminates in an acute angle at 
the level of the coronal sulcus, that is a circumfer- 
ential cul-de-sac between the glans and the shaft, 
just below the corona of the penis, composed of 
squamous mucosa, lamina propria, dartos muscle, 
and Buck’s fascia (Sternberg 1997). 


Penis, Normal Histology, Fig. 1 Cut surface of 
penectomy specimen. The section is longitudinal and 
central including the urethra. CS corpus spongiosum, 
CC corpora cavernosa 


Penis, Normal Histology 
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Penis, Normal Histology, Fig. 2 Glans penis with 
lamina propria and corpus spongiosum, showing vascular 
erectile tissue with fibromuscular stroma 


Penis, Normal Histology, Fig. 3 Corpus cavernosum: 
Multiple irregular thick-walled vessels that merged in 
fibromuscolar erectile tissue 


The Shaft 


The body or shaft of the penis is composed of 
thin, pigmented epidermis, dermis, dartos muscle, 
Buck’s fascia, and below the erectile tissue of corpora 
cavernosa and corpus spongiosum, the latter encasing 
the urethra. The corpora cavernosa (CC) are derived 
from the genital tubercles and extend into the glans to 
a variable degree among males (Cubilla et al. 2001). 
CC are vascular channels surrounded by criss- 
crossing of interconnected smooth muscle fibers 
(Fig. 3). The Buck’s fascia is a fibrovascular mem- 
brane that as the tunica albuginea in the glans, encases 
the corpora cavernosa. 


Penis, Normal Histology, Fig. 4 Urethra and corpus 
spongiosum: There are microtrombi in the vessels of the 
corpora spongiosa and squamous metaplasia of the urethra 


Foreskin 


The glans in uncircumcised men is ensheathed by the 
skin of the prepuce (Taylor et al. 1996): it is consti- 
tuted of an internal mucosal stratum and an external 
cutaneous layer with different histological character- 
istics. It has features of true skin with sebaceous 
glands (Tyson glands) and sweat glands without 
associated hair follicles and devoid of sebaceous 
adipose tissue. The foreskin is highly vascularized 
tissue: its lymphatic drainage is through the superfi- 
cial and deep inguinal lymphnodes. 


Urethra 


The penile urethra along the medium axis of the 
penis is lined by stratified, columnar, or ciliated 
epithelium not uncommonly showing squamous 
metaplasia (Fig. 4). It is in close relationship with 
the corpus spongiosum and the presence of highly 
vascularized fibrous tissue could be reservoir of 
microembolic dissemination of tumoral cells in 
the spreading of penile carcinoma (Fig. 4). 
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Synonyms 


PEComa 


Definition 


It is a neoplasm with smooth muscle and 
melanocytic differentiation which arises from 
perivascular epithelioid cells. 


Clinical Features 


e Incidence 
Very uncommon tumors. No association with 
tuberous sclerosis 
°. Age 
Most reported cases between 19 and 48 years 
e Sex 
No sex predilection 


Perivascular Epithelioid Cell Tumor 


e Site 
Most cases arise in the kidney (angiomyolipoma) 
that should be described elsewhere, but with 
anecdotal cases described in the bladder or pros- 
tate (Martignoni et al. 2015). 

¢ Treatment 
Surgery 

* Outcome 
The majority of the cases have shown a benign 
course with only a few malignant cases with 
metastatic disease. 


Macroscopy 


PEComa_ shows typically a solid well- 
circumscribed or infiltrative tumor with a size 
range of 0.5—9 cm in greatest dimension. 


Microscopy 


The tumor may show two patterns, epithelioid and 
spindled, with one dominant pattern. Epithelioid 
pattern is arranged in nests and spindled pattern in 
fascicles. The epithelioid component is associated 
with blood vessel. Tumor cells show clear or 
eosinophilic cytoplasm. The tumor involves the 
bladder wall, and the covering urothelium is 
unremarkable (Fig. 1); in the prostate gland, the 
tumor is surrounded by normal appearing glands. 
Necrosis may be present, a finding related to 


Perivascular Epithelioid Cell Tumor, Fig. 1 PEComa 
involving the bladder wall with unremarkable covering 
urothelium. Hematossilin-eosin stain 4X 


Peyronie's Disease 


malignant behavior in one case (Pan et al. 2003; 
Weinreb et al. 2007; Sukov et al. 2009). 


immunophenotype 


Tumor cells stain with melanocytic markers 
HMB45 (Fig. 2) and MART1, muscle-specific 
actin, tyrosinase, cathepsin K, and TFE3. 


Molecular Features 


TFE3 gene rearrangement has been reported 
(Williamson et al. 2013). 


Differential Diagnosis 


Differential diagnosis includes urothelial carcinoma 
(positive for epithelial markers), paraganglioma 
(PS100 positive), epithelioid leiomyosarcoma 
(positive for smooth muscle lineage markers), and 
inflammatory myofibroblastic tumor (different 


Perivascular Epithelioid Cell Tumor, Fig. 2 Epithelioid 
cells: hematossilin-eosin stain 20X (a) and HMB45 stain (b) 
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histologic appearance and ALK positive). The 
immunohistochemical stainings are helpful to 
achieve the correct diagnosis. 
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Definition 


It is a condition characterized by focal replace- 
ment of the subcutaneous tissue of the penile shaft 
by a dense fibrous band connecting the tunica 
albuginea with the corpus cavernosum. 
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Clinical Features 


e Incidence 
It occurs in less than 25 males per 100,000 
subjects (Lindsay et al. 1991). 

°. Age 
The mean age of presentation shows a wide 
range, affecting men in the 3rd to 7th decade. 

e Sex 
Male. 

e Site 
The occurrence of a curvature in the erect 
penis, the curvature bending toward a fibrous 
plaque of variable size localized in the shaft is 
the typical occurrence. Painful, abnormal cur- 
vature of the penis or hard penile swelling is 
typical presentations. 

e Outcome 
Malignant degeneration has not been reported. 


Macroscopy 


A palpable plaque on the penile shaft could be 
present as single or multiple nodules with partial 
calcifications. 


Microscopy 


It consists of dense poorly cellular connective tis- 
sue containing occasional fibroblasts, resembling 
fibromatosis. Perivascular inflammation occurs 
and the presence of mast cells could be considered 
important in the etiopathogenesis of this lesion 
(Fig. 1). Medical treatment aimed at repressing 
mast cells activation and proliferation locally 
might be useful in this disease (Leopardi et al. 
2000). Older lesions are more fibrotic and less 
cellular. Fibrosis may then progress to partial 
ectopic calcification or ossification (Gelbard 1988). 


Differential Diagnosis 


Epithelioid Sarcoma (ES) 

High cellularity with pleomorphic spindle and epi- 
thelioid cells with eosinophilic cytoplasm around 
area of central necrosis could differentiate the 
fibrotic plaque of Peyronie’s disease from ES that 
has similar macroscopic features (Usta et al. 2003). 


Polyorchidism 


Peyronie’s Disease, Fig. 1 In a dense cellular fibrotic 
stroma, inflammatory infiltration with plasma cells and 
mast cells 
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Synonyms 


Polyorchia; Supernumerary testis 


Polyorchidism 
Definition 


Presence of more than two testicles in the same 
individual. 


Clinical Features 


In the majority of cases, the polyorchia is 
an incidental finding during the intervention of 
a hernia, testicular descent, or torsion of the sper- 
matic cord. In other cases, it has been a finding in 
the study of idiopathic infertility, or unexplained 
fertility after a vasectomy. When the duplicate 
testicle is located in the scrotum, the clinical 
symptom is that of a nonpainful mass. 


e Incidence 
It is a rare anomaly with approximately 
200 reported cases. The most frequent situation 
is triorchidism. With four testicles, less than 
a dozen cases have been observed (Uguz 
et al. 2017). There are two cases with penta- 
orchidism, one diagnosed during surgical 
exploration without histological verification 
and another diagnosed by magnetic resonance 
imaging (Myers et al. 2017). 

°. Age 
Age at diagnosis varied from birth to 75 years 
(Nistal et al. 1990). 

e Sex 
Male. 

e Site 
No predilection of laterality. 

e Treatment 
Treatment depends on the location of the testi- 
cle, the anatomy of the pathways, and 
the histology of the testicle (Piro et al. 2017). 
In general, orchiectomy can be recommended in 
all the atrophic testes located outside the scro- 
tum. Regular self-examination, clinical follow- 
up every 6 months, and annual ultrasound are 
recommended in the scrotal testes and in those 
who have been able to descend into the scrotum, 
trying to solve two problems, preserving fertil- 
ity and early detection of a tumor. 

e Outcome 
In 5.4-6.4% tumors develop, mostly in unde- 
scended testes. The tumors include both 
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sarcomas (rhabdomyosarcomas) and germ 
cell tumors (teratomas, seminomas, choriocar- 
cinomas) (Noroozian et al. 2017). 


Macroscopy 


The macroscopic observation of duplicate test- 
icles has been the basis of different classifications 
from embryological base (Leung 1988) to those 
based on reproductive potential (Singer et al. 
1992; Bergholz et al. 2007). Duplication probably 
occurs between weeks 4 and 6 of gestation. 
It would be produced by any of the following 
mechanisms: (a) Duplication of the genital ridge. 
The longitudinal division of the genital ridge 
and the mesonephric ducts would produce two 
testicles with their own excretory system capable 
of producing sperm. (b) Longitudinal division 
of the genital ridge. The resulting testicle located 
medially lacks an excretory pathway and atro- 
phies. (c) High-transversal division of the genital 
ridge. The two testicles can have their own epi- 
didymis or share it. In any case, there is only one 
common vas deferens. (d) Low-transversal divi- 
sion of the genital ridge. The testicle located cau- 
dally lacks excretory pathways and atrophies. 


Microscopy 


The duplicated testicle in 50% of the cases shows 
lesions of spermatogenesis such as Sertoli cell-only, 
hypospermatogenesis, or maturation arrest. In some 
cases, lesions of spermatogenesis are primary and in 
others they have been related to the abnormal situ- 
ation of the testicles or to the absence of communi- 
cation of the testicle with the spermatic pathways. 


Differential Diagnosis 


Differential diagnosis includes most of the entities 
that produce scrotal or spermatic cord swelling 
from cysts and hydrocele to ectopias such as 
aberrant epididymis, adrenal cortex ectopia, 
crossed testicular ectopy, splenogonadal fusion, 
and tumors of the epididymis and spermatic 
cord. Like hydrocele and cysts and tumors of the 
epididymis, the differential diagnosis begins with 
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high-resolution ultrasound, magnetic resonance in 
some cases, and surgical exploration. The findings 
will be confirmed by a histological study. 
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Synonyms 
Necrotizing granulomatous inflammation; Necro- 


tizing palisading granuloma; Noninfectious nec- 
rotizing granuloma 


Postsurgical Necrobiotic Granuloma of Urinary Bladder 
Definition 


Lesion composed of spindle and epithelioid his- 
tiocytes arranged in a palisaded pattern with cen- 
tral necrosis, in which multinucleated giant cells 
are also present. 


Clinical Features 


e Incidence 
It is a common finding in bladders following 
transurethral tumor resection. 

. Age 
Fifth to sixth decade 

e Sex 
Male preponderance 

e Site 
Common in bladders following transurethral 
bladder resections of urothelial carcinoma 
(Spagnolo and Waring 1986; Eble and Banks 
1990) 

Most cases reported in the prostate follow 
transurethral resection of the prostate due to 
benign prostatic hyperplasia (Eyre et al. 
1986). This type of granulomas is, therefore, 
rare, in other genitourinary locations. 

* Treatment 
The lesion when properly diagnosed micro- 
scopically does not require treatment. 

* Outcome 
Benign 


Macroscopy 


Lesions measuring 0.5—2 cm, single or multiple 


Microscopy 


It shows of a central core of amorphous necrosis 
around of which are palisades of spindled and 
epithelioid histiocytes and multinucleated giant 
cells (Yamada 1986) (Fig. 1). 


Proliferative Funiculitis 


Postsurgical Necrobiotic Granuloma of Urinary Blad- 
der, Fig. 1 Core of amorphous necrosis surrounded by 
palisades of spindled and epithelioid histiocytes and multi- 
nucleated giant cells 


Immunophenotype 


CD68-positive immunohistochemical staining of 
palisaded histiocytes 


Differential Diagnosis 


The lesions may mimic cancer clinically. Lesions 
with epithelioid histiocytes with nuclear atypia 
and prominent nucleoli mimicking carcinoma 
are rare. The positivity to CD68 and the negativity 
with cytokeratins reveal the correct diagnosis, in 
particular in small biopsies. 
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Synonyms 


Inflammatory pseudotumor; Pseudosarcomatous 
myofibroblastic proliferation of the spermatic cord 


Definition 


Proliferative funiculitis is a benign, reactive, spin- 
dle cell proliferation composed by fibroblasts and 
myofibroblast of the spermatic cord resembling 
fasciitis-like lesions. 


Clinical Features 


° Incidence 
Proliferative funiculitis is rare, with only few 
cases reported so far (Hollowood and Fletcher 
1992; Michal et al. 2008; Sallami et al. 2012; 
Shintaku and Ukikusa 2003). 

°. Age 
It usually occurs in adults. The age range 
is between 31 and 90 years (Hollowood and 
Fletcher 1992; Michal et al. 2008; Sallami et al. 
2012; Shintaku and Ukikusa 2003). 

e Sex 
Proliferative funiculitis arises in males. 

e Site 
The lesion is usually found in the spermatic 
cord (Hollowood and Fletcher 1992; Michal 
et al. 2008; Sallami et al. 2012; Shintaku and 
Ukikusa 2003). 

¢ Treatment 
Some patients were treated with orchidectomy 
(Hollowood and Fletcher 1992; Michal et al. 
2008; Sallami et al. 2012), while in other cases 
only incisional biopsies or incomplete or 
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marginal excision were performed (Hollowood 
and Fletcher 1992; Michal et al. 2008; 
Shintaku and Ukikusa 2003). 
e Outcome 

Even if the lesion presents ill-defined margins, 
it does not behave in an aggressive fashion. 
Apart from one recurrence (Hollowood and 
Fletcher 1992), patients show no signs of repet- 
itive or metastatic disease. 


Macroscopy 


Gross examination reveals multiple nodules in the 
testicular tunica, partially cystic, or a solid, some- 
times gelatinous, ill-defined mass, from yellow- 
brown to grey to white in color (Hollowood and 
Fletcher 1992; Michal et al. 2008; Sallami et al. 
2012; Shintaku and Ukikusa 2003). Occasionally, 
it presents as a necrotic and hemorrhagic mass 
(Hollowood and Fletcher 1992; Michal et al. 
2008). The size is variable, ranging from 1 to 
7 cm in diameter (Hollowood and Fletcher 1992; 
Shintaku and Ukikusa 2003) (Fig. 1). 


Microscopy 


At low power, the lesion is paucicellular to 
moderately cellular, and consists of a spindle cell 
proliferation with fibroblastic or myofibroblastic 
features. Cells are arranged in an haphazard 


\ là 4\ ` N . A a WEY iis te 
i ` YAS as A 
y 4 SAAR a Ae ANV N Í 
i i aN ù y i é à vi ` 
` BA aa iN Nan ab 
N - \ Ña S 
(E ` > i EON 3 x A To 
NAN i h A EA AATE ANA 
hs” 4 Aha ` ot UNS | 
\\ os \ \ = 2 \ à 
\ iy SRN „À AON 
N CANA \~ of 3 ar AN N d» wA Ñ 
h O N OI. e 
NANS AN E RAN A AE a Cae MN 
N ah 
it PA À (i coe i NAT 
+ n eA =) y i 
} X WN T CYA $ N As N 
’ \ hs \. à NA \ L ARN | 
\ ` \ 
“Wa g Ai Ch ` \ 
Gives we ` hy TAN TÄ 
Er TONAN {f \' N ` 


Proliferative Funiculitis, Fig. 1 Proliferative funiculitis 
consists of a proliferation of spindle cells and larger 
epithelioid cells, with abundant cytoplasm. Cells are inter- 
spersed in a myxoid matrix 


Proliferative Funiculitis 


fashion, occasionally forming loose fascicles 
with a vague storiform appearance, set in a loose 
collagenous or myxoid stroma (Hollowood and 
Fletcher 1992; Michal et al. 2008; Sallami et al. 
2012; Shintaku and Ukikusa 2003). The lesion is 
usually circumscribed, even if a true fibrous cap- 
sule is not always found (Shintaku and Ukikusa 
2003). The lesion has the tendency to infiltrate the 
surrounding tissue of the normal spermatic cord, 
even if the behavior is benign (Hollowood and 
Fletcher 1992). 

At higher magnification, cells have plump, oval 
to fusiform, sometimes vesicular nuclei, basophilic 
nucleolus, and a variable amount of cytoplasm, 
which may be both thin, tapering, and eosinophilic 
or plump and amphopilic (Hollowood and Fletcher 
1992). In some cases, a second population of giant 
cells, which are similar to those found in prolifer- 
ative fasciitis, can be present. Indeed, these cells are 
larger and more basophilic than the main popula- 
tion, with oval nuclei and prominent eosinophilic 
nucleoli (Hollowood and Fletcher 1992; Michal 
et al. 2008). 

In the background, the lesion shows medium- 
sized, thin-walled blood vessels, even though 
cases with prominent vascularization have been 
described, and a small amount of lymphocytes are 
always found within the lesion, occasionally with 
a follicle-like architecture (Hollowood and 
Fletcher 1992; Shintaku and Ukikusa 2003). 

Mitotic count is usually around one per ten 
high-power fields (HPF) and it is possible to find 
moderate pleomorphism and atypia (Hollowood 
and Fletcher 1992; Michal et al. 2008; Sallami 
et al. 2012; Shintaku and Ukikusa 2003). 
Occasionally, some bizarre cells are found 
(Shintaku and Ukikusa 2003). Rarely, the lesion 
may be more cellular, with aggregates of plump 
spindle cells with fusiform nuclei, foci of 
hyalinization, and with the presence of both 
large vascular spaces and small blood vessel 
with circumferential fibrosis. In these areas, 
mitotic count may reach two per ten HPF, with- 
out abnormal forms (Hollowood and Fletcher 
1992). In one case, numerous mast cells were 
found in the background of the lesion (Shintaku 
and Ukikusa 2003). 

Some cases of proliferative funiculitis present a 
proliferation of both epithelioid and epithelial cells 


Prostate, Normal Histology 


arranged in glandular structures, often situated in 
the deep portion of spermatic cord stroma, called 
mesothelial glandular proliferation (MGS) (Michal 
et al. 2008). In such lesions, the spindle cells 
change their morphology and become plump and 
epithelioid, sometimes reaching a genuine epithe- 
lial appearance. They are arranged in linear fashion, 
sometimes in cords and in small glandular struc- 
tures. In some cases, a typical zonal arrangement of 
different cells is found: a central necrotic area with 
spindle cells proliferation that turns into epithelioid 
type in the periphery. 


Immunophenotype 


Spindle cells of proliferative fasciitis usually 
show positivity for vimentin, smooth muscle 
actin (SMA) and muscle specific actin (HHF35) 
(Hollowood and Fletcher 1992; Michal et al. 
2008; Shintaku and Ukikusa 2003). 

In cases of proliferative funiculitis associated 
with MGS, both spindle and epithelioid 
cells stain positive for cytokeratin AE1/AE3 and 
for SMA, while CAM 5.2 stains epithelial cells 
and cytokeratin CK 5/6 and EMA stain the glan- 
dular structures. Desmin stains myofibroblasts, 
while glandular structures are negative. S100 pro- 
tein, CD34, and CD117 are usually negative. 


Differential Diagnosis 


Proliferative funiculitis may be confused with 
several malignant mesenchymal tumors, includ- 
ing embryonal rhabdomyosarcoma, leiomyo- 
sarcoma, myxofibrosarcoma and dedifferentiated 
liposarcoma, as well as from locally aggressive 
tumors such as desmoid fibromatosis. The pre- 
dominant reactive/inflammatory nature of prolif- 
erative funiculitis and the absence of atypia and of 
brisk mitotic activity, including atypical mitoses, 
help to exclude malignancy. An appropriate panel 
of immunohistochemical markers, including mus- 
cle markers, MDM2 and beta catenin is a useful 
complement. In cases of proliferative funiculitis 
associated with MGS, the differential diagnosis 
includes metastatic adenocarcinoma and mesothe- 
lioma (Michal et al. 2008). 
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Anatomy 


The adult prostate surrounds the urethra and is 
located posterior to the inferior symphysis 
pubis, superior to the urogenital diaphragm, and 
anterior to the rectum (McNeal 1981). 


Function 


The prostate gland is a male reproductive organ 
whose main function is to secrete prostate fluid, 
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one of the components of semen. The muscles 
of the prostate gland also help propel this 
seminal fluid into the urethra during ejaculation. 
One component of prostate fluid an enzyme 
called Prostate Specific Antigen (PSA) also aids 
in the success of sperm by liquefying semen that 
has thickened after ejaculation. 


Size, Weight 


It measure 5 cm x 4cm x 3 cm and weighs 20 gr 
through ages 20-50 years, then there is an 
increase to 30 gr from ages of 60 to 80 years. 
Hyperplasia frequently occur at later ages with 
larger prostates >30 gr. 


Macroscopy 


The prostate gland is a pyramid-shaped organ with 
apex (contact to the urethra and directed down- 
ward) and basis (contact to the bladder and directed 
upward). The prostate lies below the urinary blad- 
der and is located in front of the rectum. 

Three zone have been identified by McNeal: The 
transition zone surrounds the urethra between 
colliculus and bladder neck. The central zone 
forms a funnel or ring-like zone. The central zone 
is located between transition zone and peripheral 
zone. The ejaculatory ducts run through the central 
zone. The peripheral zone includes the peripheral 
sections of the prostate gland (Fine et al. 2007; 
McNeal 1981) (Fig. 1). 


Microscopy 


Adult prostate gland is a branching duct-acinar 
embedded in a fibromuscular stroma. The epithe- 
lium has two cell layers: the luminal/secretory 
and the basal layer with some neuroendocrine 
cells in the epithelium (Cheng et al. 2008). 
The cytoplasm of secretory cell is cleared and 
occasionally may exhibit yellow-brown pigment 
(lipofuscin) (Brennick et al. 1994). 

The prostatic stroma, including fibroblasts, 
smooth muscle, vessels, and nerves and 


Prostate, Normal Histology 


Prostate, Normal Histology, Fig. 1 Whole amount 
section of prostate gland 
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Fig. 2 Microscopic 


rarely adipocytes (carcinoma in adipose tissue 
should be considered as extraprostatic extension) 
(Yossepowitch et al. 2014). There are zonal 
differences in prostatic fibromuscular stroma den- 
sity (Fine et al. 2007; McNeal 1981) (Fig. 2). 


Immunophenotype and 
Immunohistochemistry 


Secretory cells are positive for CK AE1/AE3, CK 
8-18, PSA, PAP, PSMA, p501S (prostein), and 
NKX3-1. P5048 (racemase) may show a focal non- 
circumferential positivity in normal secretory cells. 

Basal cells have a dense cytoplasm, and small 
hyperchromatic nuclei. They react with p63, p40, 


Prostatic Acinar Adenocarcinoma 
CK5/6, and high molecular weight CK clone 
34BE12 (CK903) (Cheng et al. 2012). 


Table with the most important prostatic 
lesions 


Specific Affected by 
organ diseases like 
Prostate Benign epithelial Prostatitis Atrophy and its 
lesion variants Benign prostatic 
hyperplasia (BPH) 
Basal cell hyperplasia 
Adenosis and sclerosing 
adenosis Verumontanum 
mucosal gland hyperplasia 
Cystadenoma 
(Fibroadenoma/adenoma) 
Lesions of Atypical small acinar 
indeterminate proliferations (ASAP) 
potential or High grade prostatic 
premalignant intraductal neoplasia 
lesions (HG-PIN) 
Malignant Acinar adenocarcinoma and 
epithelial histological variants: 
neoplasms Atrophic 
Pseudohyperplastic 
Microcystic 
Foamy gland 
Mucinous(colloid) 


Signet ring-like cell 

Pleomorphic giant cell 

Sarcomatoid 
Intraductal carcinoma 
Ductal adenocarcinoma 
Urothelial carcinoma 
Squamous cell carcinoma 
Basal cell carcinoma 
Neuroendocrine tumors: 

Adenocarcinoma with 
neuroendocrine 
differentiation 

Well-differentiation 
neuroendocrine tumor 

Small cell neuroendocrine 
carcinoma 

Large cell neuroendocrine 
carcinoma 
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Synonyms 

Conventional adenocarcinoma; Microacinar ade- 
nocarcinoma; Prostatic adenocarcinoma 
Definition 

The current definition given by the WHO is as 


follows: “Acinar adenocarcinoma is an invasive 
carcinoma consisting of neoplastic prostatic 
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epithelial cells with secretory differentiation 
arranged in a variety of histomorphological patterns, 
including glands, cords, single cells, and sheets. 
Basal cells are typically absent” (Moch et al. 2016). 


Clinical Features 


e Incidence 
The incidence has risen in the past decade, 
owing to early detection programs. In developed 
countries, it is the most commonly diagnosed 
non-skin malignancy in males. It is estimated 
that one in six males will be diagnosed with 
PCa during their lifetime (Humphrey 2003). 

°. Age 
The age is strongly related to the detection of 
cancer, with most tumors detected in men aged 
over 60 years. Only 1% of prostate cancers are 
clinically detected in men aged <50 years. In con- 
trast, 30% of men aged 30-50 years have prostate 
cancer detectable at autopsy (Humphrey 2003). 

e Sex 
Male 

e Site 
Most clinically palpable cancers are predomi- 
nantly located posteriorly and posterolaterally. 
In a few cases, large transition zone tumors may 
extend into the peripheral zone and become 
palpable. Cancer detected on TURP is predom- 
inantly within the transition zone. Non-palpable 
cancers are predominantly located peripherally, 
although 15-25% have tumor predominantly 
within the transition zone. Multifocal adenocar- 
cinoma of the prostate is present in more than 
85% of prostates (Humphrey 2003). 

e Treatments and Care Options 
Table 1 lists the major care options. Surgery or 
radiation therapy remains the standard curative 
treatments for newly diagnosed prostate cancer 
patients. Such aggressive treatments are associ- 
ated with decreased quality of life with altered 
sexual and urinary functions. A better under- 
standing of the molecular determinants of can- 
cer behavior would not only enable healthcare 
professionals to identify which cases need 
aggressive treatment but would also indicate 
potential targets for the development of novel 
therapeutic strategies (Sanda et al. 201 8a, b). 


Prostatic Acinar Adenocarcinoma 


Prostatic Acinar Adenocarcinoma, Table 1 Treatments 
and care options 

Active surveillance (and focal therapy) 

Radical prostatectomy 

Brachytherapy 

External radiotherapy 

Adjuvant androgen suppressive therapy 
Combinations and others 


Prostatic Acinar Adenocarcinoma, Table 2 Prognostic 
features on prostate biopsy useful in disease risk stratification 
Tumor histologic type (acinar, etc.) 

Tumor grade (Gleason score and grade group) 
Percentage of high-grade cancer 

No. cores involved by cancer 

Percentage (or length in mm) of core involved by cancer 
Unilateral versus bilateral disease 

Perineural invasion 

Extraprostatic extension 

Seminal vesicle invasion 


Prostatic Acinar Adenocarcinoma, Table 3 Prognostic 
features on radical prostatectomy useful in disease risk 
stratification 
Tumor histologic type (acinar, etc.) 
Tumor grade (Gleason score and grade group) 
Pathologic stage 

Extraprostatic extension (Fig. 3) 

Seminal vesicle invasion 
Margin status 
Lymphovascular invasion 
Tumor volume 


* Outcome 

The risk of death due to metastatic PCa is being 
1 in 30. The outcome as well as the choice of the 
care option depends the features of cancer pre- 
sent in the specimen. Tables 2 and 3 list the 
prognostic features useful in disease risk stratifi- 
cation that should be evaluated when examining 
prostate biopsies with cancer and radical prosta- 
tectomy specimens (Amin et al. 2017). 


Macroscopy 


On section, grossly evident cancers are firm and 
solid and range in color from white-grey to yellow- 
orange; the tumors contrast with the adjacent 


Prostatic Acinar Adenocarcinoma 


Prostatic Acinar Adenocarcinoma, Fig. 1 Macroscopic 
appearance and location of cancer 


benign parenchyma, which is typically tan and 
spongy (Fig. 1). Gross hemorrhage and necrosis 
are rare. Subtle tumors may be grossly recognized 
by structural asymmetry of the glands. Anterior and 
apical tumors are difficult to grossly identify 
because of admixed stromal and nodular hyperpla- 
sia. In countries with widespread PSA testing, 
grossly evident prostate cancer has become rela- 
tively uncommon (Gleason 1966). 


Microscopy 


The diagnosis of carcinoma relies on a combina- 
tion of architectural and cytological findings. The 
acini in suspicious foci are usually small or 
medium sized, with irregular contours that con- 
trast with the typical smooth, round to elongated 
contours of benign and hyperplastic acini (Fig. 2). 
Comparison with the adjacent benign prostatic 
acini is always of value in the diagnosis of cancer. 
The basal cell layer is absent in prostate cancer, 
whereas an intact basal cell layer is present with 
benign acini. The cytological features of adeno- 
carcinoma include nuclear and nucleolar enlarge- 
ment, which occurs in most malignant cells. The 
stroma in cancer frequently contains young colla- 
gen, which appears lightly eosinophilic, although 
desmoplasia may be prominent. Tables 2 and 3 list 
the features that should be included when exam- 
ining prostate biopsies with cancer and radical 
prostatectomy specimens (Fig. 3) (Epstein et al. 
2016; Gleason 1966; Humphrey 2018; Moch et al. 
2016). 
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Prostatic Acinar Adenocarcinoma, 
adenocarcinoma 


Fig. 2 Acinar 


Prostatic Acinar Adenocarcinoma, Fig. 3 Extraprostatic 
extension 


immunophenotype 


Immunostains such as p63 (nuclear stain) and high 
molecular weight cytokeratin that is detected by 
antibody 34BE12 (100) (cytoplasmic stain) can 
aid in the investigation of atypical glandular pro- 
liferations by staining basal cells. Cancer lacks a 
basal cell layer. The addition of racemase to keratin 
34BE12 may allow a cancer diagnosis to be ren- 
dered in approximately 30% of cases that might 
previously have been called atypical focus or 
HGPIN associated with it. Use of a p63/racemase 
cocktail resolved 87% of cases, more as cancer than 
as benign (Epstein et al. 2014). 
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Molecular Features 


There has been much work done to develop mole- 
cular biomarkers that aid in clinical risk stratification 
and decision-making. No single molecular test has 
been universally accepted for this purpose. However, 
a number of assays have been highly validated in 
cohorts and are in clinical use today (Nguyen and 
Magi-Galluzzi 2018; Gandhi et al. 2018). In general, 
these assays are used in two clinical contexts: 


e Low-risk or favorable intermediate risk dis- 
ease, where active surveillance is a potential 
management option 

e High-risk disease, where biomarkers useful for 
genetic counselling and those predictive of 
response to therapy are increasingly needed 


Differential Diagnosis 


The spectrum of morphology in nonneoplastic pros- 
tate includes lesions of prostatic epithelial origin, the 
most common being atrophy, including partial atro- 
phy, adenosis (atypical adenomatous hyperplasia), 
basal cell hyperplasia, and crowded benign glands, 
as well as those of nonprostatic origin, such as 
seminal vesicle epithelium. These lesions often 
mimic lower-grade prostatic adenocarcinoma, 
whereas others, such as granulomatous prostatitis, 
for example, are in the differential diagnosis of 
adenocarcinoma, Gleason grade 4 or 5. 
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Definition 


Deceptively benign-looking variants of acinar 
adenocarcinoma composed of glands with 


Prostatic Acinar Adenocarcinoma, Atrophic Variant 


cytoplasmic volume loss, resembling atrophy or 
postatrophic hyperplasia, with cytological 
features of cancer cells (Cina and Epstein 1997; 
Humphrey et al. 2016; Kaleem et al. 1998). 


Clinical Features 


e Incidence 
Sporadic atrophic adenocarcinoma is found 
in 2% of needle core cases of prostatic 
adenocarcinoma and in 16% of whole glands 
with adenocarcinoma. 

°. Age 
Mainly among patients aged 60-70 years. 

e Sex 
Male. 

e Site 
Mainly peripheral zone of the prostate. 

e Treatment 
Similar to those of 
adenocarcinoma. 

e Outcome 
Similar to those of usual acinar adenocarci- 
noma: The presence of atrophic features in 
prostatic adenocarcinoma is not likely to be 
of prognostic significance, because adeno- 
carcinomas with and without such atrophic 
change do not differ in Gleason grade 
or pathological stage (Cina and Epstein 
1997; Humphrey et al. 2016; Kaleem et al. 
1998). 


usual acinar 


Macroscopy 


Similar to those of usual acinar adenocarcinoma. 
There are no reported gross descriptions of 
atrophic pattern adenocarcinoma. 


Microscopy 


An infiltrative arrangement of glands displaying 
cytoplasmic volume loss (Fig. 1), macronucleoli, 
and nucleomegaly, along with admixed non- 
atrophic usual acinar adenocarcinoma with a 
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Prostatic Acinar Adenocarcinoma, Atrophic Variant, 


Fig. 1 Cytological detail 


adenocarcinoma 


of atrophic variant of 


moderate amount of cytoplasm, is typical. 
Pure atrophic pattern adenocarcinoma should 
rarely, if ever, be diagnosed, particularly in 
needle biopsy tissue, due to diagnostic difficulty 
in recognition and distinction from benign 
atrophy (Cina and Epstein 1997; Humphrey 
2018; Kaleem et al. 1998). 


Immunophenotype 


Similar to those of usual acinar adenocarcinoma: 
Immunostaining for AMACR is positive in 
70% of cases and basal cells are absent 
(Egan et al. 1997; Humphrey et al. 2016; 
Humphrey 2018) (Fig. 2). 


Molecular Features 


Similar to those of usual acinar adenocarcinoma 


Differential Diagnosis 


The main differential diagnosis is atrophy or post- 
atrophic hyperplasia (Egan et al. 1997; Humphrey 
2018). 

Compared to atrophy, atrophic acinar PCa has 
one or more of the following features: 


Prostatic Acinar Adenocarcinoma, Foamy Gland Variant 
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Prostatic Acinar Adenocarcinoma, Atrophic Variant, 
Fig.2 Immunohistochemical stain for citokeratin 34BE12 


1. A more infiltrative appearance where the 
cancer glands infiltrate as isolated glands in 
between benign glands 

2. Associated non-atrophic cancer 

3. Prominent cytological atypia beyond what 
can be seen with benign atrophy 

4. A focus of atrophic cancer should be supported 
by negative IHC stains for basal cell markers 
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Definition 


Adenocarcinoma characterized by abundant 
foamy or xanthomatous-type cytoplasm with 
pyknotic nuclei (Hudson et al. 2012; Warrick 
and Humphrey 2013). 


Clinical Features 


e Incidence 
It is typically found as a component of acinar 
carcinoma (in 16-22% of cases) and is only 
rarely pure (in 0.2-2% of cases) 

°. Age 
Mainly among patients aged 60-70 years. 

° Sex 
Male. 

e Site 
Mainly peripheral zone of the prostate. 

e Treatment 
Similar to those of usual acinar adenocarcinoma. 

* Outcome 
Similar to those of usual acinar adenocarci- 
noma: The presence of prostatic adenocarci- 
noma with foamy glands is not likely to be of 
prognostic significance (Hudson et al. 2012; 
Nelson and Epstein 1996; Tran et al. 2001). 


Macroscopy 
Similar to those of usual acinar adenocarcinoma. 


There are no reported gross descriptions of pros- 
tatic adenocarcinoma with foamy glands. 


Prostatic Acinar Adenocarcinoma, Foamy Gland Variant 


Prostatic Acinar Adenocarcinoma, Foamy Gland Var- 


iant, Fig. variant 


adenocarcinoma 


1 Foamy gland prostatic 


Microscopy 


Foamy gland adenocarcinoma is characterized by 
abundant foamy or xanthomatous type cytoplasm 
with small hyperchromatic nuclei, and minimal or 
no atypia. Most foamy gland carcinomas are 
Gleason score 6 or 7, although Gleason score 
8-10 carcinomas may also be diagnosed 
(Hudson et al. 2012; Nelson and Epstein 1996; 
Warrick and Humphrey 2013). Basal layer is 
absent (Fig. 1). 


Immunophenotype 


Similar to those of usual acinar adenocarcinoma: 
immunostaining for AMACR is positive, and 
basal cells are absent. An immunohistochemical 
marker panel can be of diagnostic utility: positive 
reactions for pan-cytokeratin, PSA, PAP, and 
NKX3.1, with negative immunostains for CD68 
and lysozyme, can be of aid in confirmation of 
foamy gland carcinoma when foamy histiocytes 
are a consideration (Koca et al. 2014; Tran et al. 
2001; Warrick and Humphrey 2013). 


Molecular Features 


Similar to those of usual acinar adenocarcinoma. 
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Differential Diagnosis 


The differential diagnosis includes benign glands, 
which can have foamy cytoplasm, and foamy 
macrophages, including those seen in prostatic 
xanthomas and granulomatous prostatitis, espe- 
cially when epithelioid histiocytes have cleared 
to vacuolated cytoplasm (due to lipid accumula- 
tion) (Humphrey 2018). 

Clear cell cribriform hyperplasia is a prolifer- 
ation of cribriform glands arranged in a nodular 
fashion composed by cells with clear cytoplasm 
and small nuclei with inconspicuous or small 
nucleoli. The basal cells layer is readily 
identified. 

Cowper’s glands are situated outside of the 
prostate, nearby the bulbar portion of the urethra. 
They are composed of mucinous acini arranged in 
a lobular pattern with intercalated ducts, 
surrounded by skeletal muscle. Immunohisto- 
chemistry for p63/CK34ße12 is positive in basal 
cells (Humphrey 2018). 
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Definition 


Microcystic acinar adenocarcinoma is a variant of 
acinar adenocarcinoma characterized by gland dila- 
tation with intermediate-sized glands that are, on 
average, 10 times the size of usual small acinar 
adenocarcinoma glands (Humphrey 2018; Yaskiv 
et al. 2010). 


Clinical Features 


e Incidence 
About 11% of usual acinar adenocarcinomas 
exhibit microcystic foci in radical prostatec- 
tomy cases. 
°. Age 
Mainly among patients aged 60-70 years. 
e Sex 
Male. 
e Site 
Mainly peripheral zone of the prostate. 
e Treatment 
Similar to those of usual acinar adenocarcinoma. 
e Outcome 
Similar to those of usual acinar adenocarci- 
noma: the presence of microcystic features in 
prostatic adenocarcinoma is not likely to be of 
prognostic significance. 


Macroscopy 


Similar to those of usual acinar adenocarcinoma. 
There are no reported gross descriptions of micro- 
cystic pattern of adenocarcinoma. 


Prostatic Acinar Adenocarcinoma, Microcystic Variant 


Microscopy 


The glands are on average 10 times the size of 
usual small acinar adenocarcinoma glands and 
typically show rounded profiles and a flat luminal 
cell lining layer. The neoplastic lining cells may 
show cytoplasmic volume loss and have an atro- 
phic appearance, simulating benign cystic atro- 
phy. There is always admixture with usual small 
acinar adenocarcinoma, which most often com- 
prises the majority of the tumor. The assigned 
Gleason pattern is 3. (Humphrey 2018; Yaskiv 
et al. 2010; Fig. 1). 


immunophenotype 

Similar to those of usual acinar adenocarcinoma: 
Immunostaining for AMACR is positive, and 
basal cells are absent. 

Molecular Features 


Similar to those of usual acinar adenocarcinoma. 


Differential Diagnosis 


The differential diagnosis consists mainly on cystic 
hyperplasia in the transition zone and cystic atro- 
phy in the peripheral zone. Detection of nuclear 
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Prostatic Acinar Adenocarcinoma, Microcystic Vari- 
ant, Fig. 1 Microscopic appearance of Microcystic 
adenocarcinoma of the prostate 


Prostatic Acinar Adenocarcinoma, Mucinous Variant 


atypia, AMACR overexpression, lack of basal 
cells, and adjacent small acinar adenocarcinoma 
are useful clues in establishing a diagnosis of 
malignancy for these microcystic glands 
(Humphrey 2018; Yaskiv et al. 2010). 
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Synonyms 


Colloid (adeno)carcinoma 


Definition 


Mucinous adenocarcinoma is defined as a 
tumor composed by large pools of extracellular 
mucin that must comprise at least 25% of 
the tumor volume (Bohman and Osunkoya 2012; 
Moch et al. 2016; Osunkoya and Epstein 2007). 
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Clinical Features 


e Incidence 
Approximately 0.2% of prostatic adenocarci- 


nomas are diagnosed as mucinous 
adenocarcinoma. 
°. Age 


Patients present at mean age of 56 (range 
44-69) with an elevated serum PSA (mean 
9 ng/ml). 
e Sex 
Male. 
e Site 
Peripheral and transition zones of the prostate. 
* Treatment 
Similar to those of 
adenocarcinoma. 
* Outcome 
Mucinous adenocarcinoma has a survival 
similar to that of usual adenocarcinoma 
(Bohman and Osunkoya 2012; Osunkoya 
et al. 2008). 


usual acinar 


Macroscopy 


The cut surface of the prostate gland can have a 
mucinous or gelatinous appearance when the 
extracellular mucin constitutes a large portion of 
the tumor (Fig. 1). 


Microscopy 


The tumor is composed of individual glands, 
tubules, fused glands, and cribriform nests float- 
ing in large mucin pools and lakes. The individ- 
ual tumor cells have the usual features of acinar 
adenocarcinoma, being polygonal to low colum- 
nar with pale eosinophilic to amphophilic cyto- 
plasm. Mucin stains highlight the mucin, but 
cytoplasmic mucin is generally not seen. Dilated 
or nondilated glands containing intraluminal 
mucinous material are not accounted. Grade is 
determined by ignoring the mucin and applying 
the usual Gleason criteria to the underlying 
architecture. Most cases are assigned Gleason 
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Prostatic Acinar Adenocarcinoma, Mucinous Variant, 
Fig. 1 Whole amount section of prostate gland with 
mucinous adenocarcinoma 


Prostatic Acinar Adenocarcinoma, Mucinous Variant, 
Fig. 2 Microscopic features of mucinous adenocarcinoma 
of the prostate 


scores of 7 or 8 (Bohman and Osunkoya 2012; 
Moch et al. 2016; Osunkoya and Epstein 2007; 
Fig. 2). 


Prostatic Acinar Adenocarcinoma, Mucinous Variant 
immunophenotype 


Similar to those of usual acinar adenocarcinoma, 
with positive immunoreactivity for prostate- 
specific markers. ERG expression is similar to 
that of usual acinar adenocarcinoma. 


Molecular Features 


TMPRSS2-ERG fusion is detected in 83% of 
mucinous carcinoma compared to 50% of usual 
acinar adenocarcinoma (Han et al. 2009). 


Differential Diagnosis 


The main differential diagnosis is with urothelial 
carcinoma with glandular differentiation 
(mucinous), origination from the prostate urethra 
or from the bladder. Urothelial carcinoma with 
glandular differentiation (Mucinous) is positive 
for urothelial markers such us GATA3 and 
uroplakin and negative per prostate makers. 
Mucinous carcinoma of colorectal origin exhibits 
intestinal-type appearance (i.e., tall columnar 
palisading or stratified cells) and usually express 
CDX2 and CK20 (Osunkoya 2018; Osunkoya 
and Epstein 2007). 
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Definition 


The pleomorphic giant cell variant is an excep- 
tionally rare variant of adenocarcinoma with 
giant, bizarre, anaplastic cells containing pleo- 
morphic nuclei and lacking a spindle cell compo- 
nent (Lopez-Beltran et al. 2005; Parwani 
et al. 2006). 


Clinical Features 


e Incidence 
Fewer than 10 cases have been reported. 
°. Age 
The mean patient age at diagnosis is 65 years 
(ranging from 45 to 77 years). 
e Sex 
Male. 
e Site 
Prostate. 
¢ Treatment 
Not specific for this entity. 
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* Outcome 
The disease course is very aggressive. 


Macroscopy 


The prostate is replaced by a large solid neoplasm. 
Patients usually present metastases to multiple 
retroperitoneal lymph nodes, liver, and lumbar 
vertebrae (Lopez-Beltran et al. 2005). 


Microscopy 


Giant cell carcinoma is composed of pleomorphic 
giant tumor cells mixed with typical high-grade 
adenocarcinoma (Fig. 1). 


immunophenotype 


Immunoreactive for cytokeratins using AE1/AE3 
and/or CAM5.2 antibodies; about 50% of cases 
are positive for PSA. Staining for PSA in the 
conventional prostate carcinoma component is 
variable (ranging from 1% to 100%) (Parwani 
et al. 2006). 


Molecular Features 


Pleomorphic giant cells are reported to be DNA 
aneuploidy (Parwani et al. 2006). 


Adenocarcinoma, 


Prostatic Acinar 
Giant Cell Variant, Fig. 1 Microscopic features of pleo- 
morphic tumor cells of a prostatic giant cell carcinoma 


Pleomorphic 
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Differential Diagnosis 


Primary giant cell carcinoma should be distin- 
guished from sarcomatoid adenocarcinoma 
exhibiting occasional pleomorphism and tumors 
with osteoclast-type or trophoblastic giant cells, 
as well as from metastases. 

The morphology may resemble that of 
pleomorphic urothelial carcinoma; immunohisto- 
chemistry is useful for the differential diagnosis 
(Lopez-Beltran et al. 2005; Parwani et al. 2006). 
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Definition 


Pseudohyperplastic adenocarcinoma is a variant 
of acinar composed of enlarged glands that can 
simulate the appearance of usual epithelial hyper- 
plasia (Humphrey et al. 1998). 


Prostatic Acinar Adenocarcinoma, Pseudohyperplastic Variant 


Clinical Features 


* Incidence 
The incidence in adenocarcinoma needle core 
cases is 2%, in chips from transurethral resection 
3%, and in the prostatectomy specimens 11%. 

°. Age 
Mainly among patients aged 60-70 years. 

° Sex 
Male. 

e Site 
The tumor may be present in the transition 
(50% of cases) and/or peripheral zone (Arista- 
Nasr et al. 2016). 

e Treatment 
Similar to those of usual acinar adenocarcinoma. 

e Outcome 
The prognosis for patients with pseudohyper- 
plastic prostatic adenocarcinoma is likely similar 
to that of Gleason pattern 3 usual small acinar 
adenocarcinoma (Wolf and Epstein 2000). 


Macroscopy 


Similar to those of usual acinar adenocarcinoma. 
There are no reported gross descriptions of ade- 
nocarcinoma prostatic adenocarcinoma with 
pseudohyperplastic glands. 


Microscopy 


Pseudohyperplastic adenocarcinoma displays large 
glands with papillary infoldings, luminal undula- 
tions, branching, and cystic dilatation. Glands are 
lined by tall cells with pale or granular cytoplasm 
and basally located nuclei, often enlarged with 
evident nucleoli. Corpora amylacea can be present 
in 20% of cases. An infiltrative pattern can be 
detected in a minority of cases. The assigned 
Gleason pattern for pseudohyperplastic adenocar- 
cinoma is 3 (Fig. 1). 


Immunophenotype 
Similar to those of usual acinar adenocarcinoma: 


immunostaining for AMACR is positive, and 
basal cells are absent (Zhou et al. 2003). 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Variant 


Pseudo- 


Adenocarcinoma, 
hyperplastic Variant, Fig. 1 Pseudohyperplastic pros- 
tatic adenocarcinoma in needle biopsy 


Prostatic Acinar 


Molecular Features 


Similar to those of usual acinar adenocarcinoma. 
HOXB13 G84E-related familial prostate cancers 
commonly showed pseudohyperplastic features 
(Smith et al. 2014). 


Differential Diagnosis 


The differential diagnosis centers on crowded 
benign glands with normal glandular architecture 
and complex and usual glandular hyperplasia of 
the prostate. AMACR expression is detectable in 
70-83% of cases, and no basal cells are found in 
all the glands of concern, by immunostaining 
(Arista-Nasr et al. 2015; Humphrey 2018; So 
and Epstein 2014). 
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Synonyms 


Carcinosarcoma 
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Definition 


Sarcomatoid adenocarcinoma is a biphasic 
malignant neoplasm composed of a malignant 
epithelial (carcinomatous) component and a 
malignant mesenchymal-like or mesenchymal 
(sarcomatous) component (Dundore et al. 1995; 
Markowski et al. 2015; Mazzucchelli et al. 2008; 
Shannon et al. 1992). 


Clinical Features 


e Incidence 
Fewer than 60 cases have been reported. 
°. Age 
Mean age: 70 years (range 50-89). 
e Sex 
Male. 
e Site 
Prostate. 
¢ Treatment 
The treatments for sarcomatoid carcinomas are 
similar to those for prostatic adenocarcinoma. 
e Outcome 
Five-year cancer-specific survival rate of 40%. 


Macroscopy 


Prostate with carcinosarcoma are large 
(5.5-18 cm), with gray-white to pink masses 
with haemorrhage, necrosis, and local extension 
into surrounding structures such as seminal vesi- 
cles and rectal wall (Fig. 1). 


Microscopy 


The epithelial component of sarcomatoid adeno- 
carcinoma is usually adenocarcinoma with a var- 
iable but relatively high Gleason score. 
A Gleason score can be assigned only to 
the glandular component. The sarcomatoid 
component often is characterized by 
undifferentiated spindled and pleomorphic 
cells organized in sheets or fascicles. The spe- 
cific mesenchymal elements include osteo- 
sarcoma, chondrosarcoma, rhabdomyosarcoma, 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Variant 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Var- 
iant, Fig. 1 Macroscopic appearance of prostatic 
carcinosarcoma 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Var- 
iant, Fig. 2 H&E section of sarcomatoid adenocarcinoma 
of the prostate 


leiomyosarcoma, liposarcoma, angiosarcoma, 
and multiple heterologous lines of differentia- 
tion (Dundore et al. 1995; Markowski et al. 
2015; Fig. 2). 


Immunophenotype 


The epithelial component shows immunoreactiv- 
ity for cytokeratin, PSA, and prostatic acid phos- 
phatase, whereas the soft tissue component shows 
immunoreactivity for various mesenchymal 
markers (Delahunt et al. 1999; Mazzucchelli 
et al. 2008) (Figs. 3 and 4). 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Variant 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Var- 
iant, Fig. 3 PSA immunoreactivity in the glandular 
component 


Prostatic Acinar Adenocarcinoma, Sarcomatoid Var- 
iant, Fig. 4 Alpha-smooth muscle actin immunoreactiv- 
ity in the sarcomatoid component 


Molecular Features 


Both elements are of the same clonal origin; 
ETS-related gene (ERG) deletion was detected 
in both the sarcomatoid component and adjacent 
adenocarcinoma, confirming that these tumors 
are derived from prostate epithelium (Ray 
et al. 2006). 


Differential Diagnosis 


e Benign and low-malignant potential spindle 
cell proliferations: 
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Prostatic Acinar Adenocarcinoma, Sarcomatoid Var- 
iant, Table 1 Differential Diagnosis 


Admixture of high-grade 
prostatic adenocarcinoma and 
spindled “sarcomatoid” 
component with variable 
heterologous element formation 


Sarcomatoid 
carcinoma 
Uniform, reactive 
myofibroblasts with a cell- 
culture appearance in a 
background of variable 
inflammation and extravasated 
red blood cells 

Well-organized smooth muscle 
fascicles lacking mitotic 
activity and with little to no 


atypia 


Inflammatory 
myofibroblastic 
tumor 


Leiomyoma 


Solitary fibrous 
tumor 


Uniform spindled cells with 
bland nuclei in a “patternless” 
pattern among a background of 
ropy collagen 


STUMP Four patterns: (1) degenerative 
atypia, (2) hypercellular stroma, 
(3) benign phyllodes-like, and 
(4) myxoid stroma with bland 
cells 


Gastrointestinal 
stromal tumor 
(GIST) 


Spindled cells in a fascicular 
growth pattern with perinuclear 
vacuoles 


Stromal sarcoma Two patterns include (1) solid 
growth of overtly malignant 
cells with storiform, epithelioid, 
fibrosarcomatous, or patternless 
patterns and (2) malignant 


phyllodes-like 


Leiomyosarcoma Intersecting fascicles showing 
mitoses, cytologic atypia, and 


necrosis 


— Inflammatory myofibroblastic tumor (IMT) 
(pseudosarcomatous fibromyxoid tumor): 
spindled myoepithelial cell proliferation 
and lymphocytic infiltrate without a history 
of surgery. Histological appearance: 
myxoid/vascular pattern (loose stellate 
cells with myxoid background containing 
scattered inflammatory cells), spindle cells 
with a compact fascicular pattern, hypo- 
cellular fibrous pattern (sparse cellular, col- 
lagenous areas). About 50% to 60% of 
IMTs have clonal genetic rearrangement 
involving the anaplastic lymphoma kinase 
gene (ALK). 
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— Postoperative spindle cell tumor: exuberant 
stromal reactive proliferation composed by 
fascicular growth pattern of plump or elon- 
gated spindle cells occurring weeks to months 
after a surgical procedure (i.e., TURP). It may 
show low to high mitotic activity but no atyp- 
ical mitotic figures, no necrosis, no significant 
pleomorphism (Cheng et al. 2008). 

— Stromal tumor of uncertain malignant 
potential (STUMP). 

— Other soft tissue tumors: leiomyoma, soli- 
tary fibrous tumor, gastrointestinal stromal 
tumor, cystic epithelial-stromal tumor, 
cystadenoleiomyofibroma. 

e Malign spindle cell proliferations: 

— Primary prostatic sarcoma. 

— Other soft tissue sarcomas: rhabdomyosar- 
coma, leiomyosarcoma, malignant phyl- 
lodes tumor, malignant solitary fibrous 
tumor (Table 1). 
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Definition 


Adenocarcinoma composed of cells with empty 
vacuoles that lack intracellular mucin and displace 
the nucleus (Alline and Cohen 1992; Moch et al. 
2016; Torbenson et al. 1998). 


Clinical Features 


* Incidence 
Estimated incidence of 30 cases per 100,000 
cases of prostate cancer (2.5% of cases of ade- 
nocarcinoma of the prostate) (Warner 
et al. 2010). 

« Age 
68 years (range, 50-85 years). 

° Sex 
Male. 

e Site 
Prostate. 

¢ Treatment 
Patients who are treated with a combination of 
surgery and hormonal therapy tend to have a 
better outcome. 

* Outcome 
This is a highly aggressive tumor, with a mean 
survival of only 29 months. 


Prostatic Basal Cell Carcinoma 


Prostatic Acinar Adenocarcinoma, Signet Ring-Like 
Variant, Fig. 1 Signet-ring cell carcinoma of the prostate 


Microscopy 


Adenocarcinoma composed of cells with empty 
vacuoles that lack intracellular mucin. The diag- 
nosis requires that at least 25% of the tumor be 
composed of signet ring-like cells (Alline and 
Cohen 1992; Moch et al. 2016; Torbenson et al. 
1998) (Fig. 1). 


immunophenotype 


Similar to those of usual acinar adenocarcinoma: 
immunostaining for AMACR is positive in 70% of 
cases, and basal cells are absent (Torbenson et al. 
1998). The cytoplasmic vacuoles can contain lipids 
or mucin and stain positive with mucicarmine in 
about 50% of cases, PAS in about 60%, and alcian 
blue in 60% (Warner et al. 2010). 


Differential Diagnosis 
A major differential diagnostic consideration are: 


e Metastasis or secondary involvement of signet 
ring carcinoma from the gastrointestinal or 
urothelial tract. Unlike gastrointestinal signet 
ring carcinomas, signet ring-like carcinomas of 
the prostate are positive for prostate-specific 
markers. 

e Signet ring-like changes in lymphocytes or 
stromal cells in chronic prostatitis or post- 
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TURP; however, these cells are negative for 
PSA, prostatic acid phosphatase, and AMACR 
(Alline and Cohen 1992; Moch et al. 2016; 
Torbenson et al. 1998). 
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Synonyms 


Adenoid cystic carcinoma 


Definition 
A malignant neoplasm composed of prostatic 


basal cells (Ali and Epstein 2007; Ahuja et al. 
2011; Icezkowski et al. 2003). 


Clinical Features 


¢ Incidence 
Rare. 
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°. Age 
Mean patient age is 66—69 years. 

° Sex 
Male. 

e Site 
Transition zone of the prostate. 

e Treatment 
It requires ablative therapy with more aggres- 
sive behavior seen with the solid nested pattern. 

e Outcome 
These tumors predominantly show an indolent 
course with local infiltrative behavior. A small 
subset behaves aggressively with local recur- 
rences and distant metastases. This group is 
characterized by large solid nests, more often 
with central necrosis, high Ki67%, and patchy 
staining with basal cell markers. 


Microscopy 


Most cases show varying proportions of: adenoid 
cystic/cribriform pattern with inspissated secre- 
tions and basaloid pattern with small solid nests 
with peripheral palisading of basal cells. 

Other patterns included: basal cell hyperplasia- 
like, small tubules occasionally lined by a hyaline 
rim, cords of cells, and large solid nests often with 
central necrosis. 

The stroma is usually desmoplastic, and tumor 
may invade the muscularis propria of the bladder 
neck (Ali and Epstein 2007; Ahuja et al. 2011) 
(Fig. 1). 


immunophenotype 


Basal cell markers usually label multiple layers of 
cells sparing the inner most luminal layer or label 
just the outermost layers. Conversely, cytokeratin 
7 marks only luminal cells. 

Tumor is negative for cytokeratin 20 and neg- 
ative to weak for AMACR (Iczkowski et al. 2003; 
Yang et al. 1998). 

HER-2/neu shows intense membranous 
expression, strong Bcl2 positivity, and elevated 
Ki67. Acinar carcinomas are negative for HER- 
2/neu. Florid basal cell hyperplasia is Bcl-2 neg- 
ative and usually has low proliferation index 
(Iczkowski and Montironi 2006). 


Prostatic Basal Cell Carcinoma 


Prostatic Basal Cell Carcinoma, Fig. 1 Microscopic 
appearance of prostatic basal cell carcinoma 


Molecular Features 


A subset of prostatic basal cell carcinomas harbors 
the MYB rearrangement of adenoid cystic carci- 
noma (Bishop et al. 2015). 


Differential Diagnosis 
Differential diagnoses include: 


e Florid basal cell hyperplasia: Architectural pat- 
terns such as adenoid cystic pattern, anastomos- 
ing basaloid nests, and tubules centrally lined by 
eosinophilic cells, nests with irregular shapes 
and various size, large solid nests with necrosis, 
invasive pattern into stroma, perineural invasion 
and extraprostatic extension allow to distinguish 
basal cell carcinoma from hyperplasia. More- 
over, florid basal cell hyperplasia is Bcl-2 nega- 
tive and usually has low proliferation index. 

¢ Prostatic acinar adenocarcinoma: PSA, PAP, 
AMACR are positive, basal cells absent. 


(Iczkowski et al. 2003; Yang et al. 1998). 
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Definition 


Adenocarcinoma originating in the prostate gland 
and composed of clear cells (Patne et al. 2015; 
Varinot et al. 2012) 


Clinical Features 


¢ Incidence 
Rare 

°. Age 
Variable 

e Sex 
Male 

e Site 
Prostate 

¢ Treatment 
Surgery 

e Outcome 
It can be poor. 


Cell Adenocarcinoma, 


Clear 
Fig. 1 Microscopic appearance of clear cell adenocarci- 
noma of the prostate 


Prostatic 


Macroscopy 


Similar to that of the usual prostate cancer 


Microscopy 


There are three different types of prostate cancers 
with clear cells: 


1. Renal-type clear cell carcinoma of the prostate 
2. Clear cell adenocarcinoma of the prostate 
3. Clear cell carcinomas of Miillerian origin 


(Fig. 1) 


immunophenotype 


e Renal-type clear cell carcinoma of the pros- 
tate: The clear cells are positive for 
pancytokeratin, epithelial membrane antigen, 
CD10, vimentin, and AMACR while negative 
for 34betaE12, CK7, prostate-specific anti- 
gen, and PAX8. 

e Clear cell adenocarcinoma of the prostate. This 
tumor expresses prostate markers. 

e Clear cell carcinomas of Millerian origin. 
This tumor expresses markers of Miillerian 
origin. 


(Klaassen et al. 2014; Patne et al. 2015; Varinot 
et al. 2012) 
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Molecular Features 


Not specific for all three types 


Differential Diagnosis 


The main differential diagnosis is with clear cell 
renal cell carcinoma, secondary to the prostate. 
The distinction is based on the expression of 
clear cell renal cell carcinoma markers (Patne 
et al. 2015; Varinot et al. 2012). 
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Synonyms 


Giant multilocular prostatic cystadenoma 


Definition 


Multiloculated, predominantly cystic mass lined 
by prostate-type epithelium (Thomas et al. 2009). 


Prostatic Cystadenoma 


Clinical Features 


e Incidence 
Only few isolated reports exist in the literature. 
°. Age 
Adults. 
° Sex 
Male. 
e Site 
Retrovesical. 
e Treatment 
Surgery. 
* Outcome 
Recurrent growth when incomplete tumor 
resection. Malignancy of the prostate type has 
been described in association with 
cystadenoma. 


Macroscopy 


Large heterogeneous, multiloculated, predomi- 
nantly cystic mass. 


Microscopy 


Cystic spaces of the cystadenoma are lined by 
luminal and basal cells, similar to those seen in 
normal ducts and acini. The luminal cells do not 
show atypia or prominent nucleoli. The outer 
basal layer is preserved. The cystic spaces are 
separated by a variable connective tissue 
(Thomas et al. 2009; Paner et al. 2016; Uguen 
et al. 2016) (Fig. 1). 


Immunophenotype 
The luminal cells are positive for prostate 


markers, such as PSA and PSAP. Basal cell 
markers label the basal layer. 


Differential Diagnosis 


The differential 
denocarcinoma. 


with 
lining 


diagnosis is 
The cells 


cysta- 
the 


Prostatic Ductal Carcinoma 


Prostatic Cystadenoma, Fig. 1 Prostatic cystadenoma 


cystadenocarcinoma are stratified, organized in 
papillary proliferations, and roman arch struc- 
tures. Cytological atypia is evident with nuclear 
enlargement and prominent nucleoli. Cystadeno- 
carcinoma has an invasive growth pattern, with 
haphazard destruction of intervening prostatic 
parenchyma and infiltration of the periprostatic 
adipose tissue (Paner et al. 2016; Uguen 
et al. 2016). 

Prostate-specific antigen staining can disclose 
the prostatic origin of this lesion. 
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Synonyms 


Endometrioid carcinoma of the prostate 
(Obsolete) (Melicow and Tannenbaum 1971) 


Definition 


Ductal adenocarcinoma is a subtype of prostatic 
adenocarcinoma with large glands lined by tall 
pseudostratified columnar cells (Zhou 2018). 


Clinical Features 


e Incidence 
Pure ductal adenocarcinoma is only seen in 
0.2-0.4% of prostate cancers. In most cases, 
this subtype is combined with acinar 
adenocarcinoma. 

°. Age 
Mainly among patients aged 60-70 years. 

e Sex 
Male. 

e Site 
Tumors are commonly located in the peri- 
urethral area but often extends into the periph- 
ery of the prostate and is sometimes only seen 
peripherally. 

e Treatment 
Similar to 
adenocarcinoma 


those of usual acinar 
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e Outcome 
Ductal adenocarcinoma is more aggressive 
than the average acinar adenocarcinoma, usu- 
ally present with higher-stage disease. Rate of 
death similar to men with Gleason 4 + 4 = 8 
acinar adenocarcinoma (Aydin et al. 2010). 


Macroscopy 


Periurethral cancers often protrude into the ure- 
thra as exophytic friable polypoid or papillary 
masses arising from the verumontanum. The 
gross appearance of peripherally located tumors 
is similar to that of acinar adenocarcinoma. 


Microscopy 


The glands of ductal adenocarcinoma are lined by 
tall columnar pseudostratified epithelium (Zhou 
2018). Ductal adenocarcinoma of the prostate 
can have four histological patterns: 


e Papillary pattern (Gleason 4 grade) 

e Cribriform pattern (Gleason 4 grade) 

e Solid pattern (Gleason 5 grade) 

e Individual glands (resemble colonic cancer or 
high-grade PIN) (PIN-like adenocarcinoma) 
(Gleason 3 grade) (Fig. 1) 


Immunophenotype 


No known biomarkers can reliably distinguish 
between ductal and acinar adenocarcinoma of 
the prostate. AMACR is positive in 77% of 
tumors. The majority of ductal adenocarcinoma 
lack basal cells (Seipel et al. 2014). 


Molecular Features 


TMPRSS2-ERG gene fusion was only seen in 
11% of ductal adenocarcinomas, whereas a 
positive ERG immunostains is reported in 38%. 
Comparative gene expression profiling shows 
remarkable similarity between acinar and ductal 
adenocarcinoma. The rate of genomic alteration is 
comparable between ductal adenocarcinoma 


Prostatic Ductal Carcinoma 


Prostatic Ductal Carcinoma, Fig. 1 Cribriform and 
papillary pattern of ductal adenocarcinoma of the prostate 


and acinar carcinoma of high Gleason score 
(Seipel et al. 2017). 


Differential Diagnosis 


The differential diagnosis is with urothelial carci- 
noma. Urothelial carcinoma is negative for pros- 
tate markers, such as PSA and PSMA and is 
positive for p63 and 34betaE12. 

A pattern consisting of separate noncribriform 
glands is called prostatic intraepithelial neoplasia 
(PIN)-like ductal adenocarcinoma. Unlike in 
prostatic intraepithelial neoplasia, the glandular 
crowding is more pronounced, cancer glands are 
large, marked cystic dilatation, with a flat or tufted 
lining pseudostratified epithelium. All glands lack 
basal cells, a feature that distinguishes PIN-like 
carcinoma from HGPIN (Zhou 2018). 
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Definition 


Intraductal carcinoma (IDC-P) is an intraacinar/ 
ductal neoplastic proliferation of prostatic glandu- 
lar epithelial cells that is characterized by marked 
expansion of glandular architecture and promi- 
nent cytological nuclear atypia that often exceeds 
that in invasive carcinoma (Cohen et al. 2007; 
Guo and Epstein 2006; Robinson et al. 2013). 


Clinical Features 


e Incidence 
IDC-P is rare in isolated form in needle biopsy 
tissue, being detected in 0.1-0.3% of needle 
core cases. It is uncommon in the presence of 
invasive adenocarcinoma in needle core tissue, 
being diagnosed in 2.8% of such cases. 

°. Age 
Mainly among patients aged 60-70 years. 

e Sex 
Male. 

e Site 
The most commonly location is in the periph- 
eral zone of the prostate. 

e Treatment 
Intraductal carcinoma is almost always associ- 
ated with high-grade and poor prognostic 
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parameters at radical prostatectomy. Even 
when intraductal carcinoma is identified with- 
out concomitant invasive carcinoma in the 
prostate biopsy, definitive therapy may be indi- 
cated to the patient (McNeal and Yemoto 1996; 
Robinson and Epstein 2010). 
e Outcome 

Intraductal carcinoma is associated with high 
Gleason score, large tumor volume, high path- 
ologic stage in radical prostatectomies and is a 
predictor of clinical outcomes independent of 
other recognized clinical and pathological 
parameters. 


Macroscopy 


It is not identified macroscopically. 


Microscopy 


In addition to the presence of malignant epithelial 
cells expanding large acini and prostatic ducts 
with preservation of basal cells, the diagnosis of 
IDC-P required the presence of solid or dense 
cribriform pattern (Cohen et al. 2007; Guo and 
Epstein 2006; Robinson et al. 2013). If these 
features are not present, the diagnosis can be 
made if there is: 
e Nonfocal comedonecrosis 
glands. 
e Marked nuclear atypia where the nuclei are at 
least 6x larger than adjacent benign nuclei. 


involving >2 


Intraductal carcinoma is not Gleason graded 
(Fig. 1). 


Immunophenotype 


Staining for basal cell markers should be consid- 
ered when there is concern whether the biopsy 
contains intraductal carcinoma only or invasive 
cancer, or when the Gleason grade could change 
with the diagnosis of intraductal carcinoma (Shah 
et al. 2010; Shah and Zhou 2012; Watts et al. 
2013; Zhou 2018). 
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Prostatic Intraductal Carcinoma, Fig. 1 Prostatic 
intraductal carcinoma 


Molecular Features 


Many genetic alterations have been described in 
intraductal carcinoma. ERG gene fusion is present 
in 58-75% of intraductal carcinomas, whereas is 
uncommonly present in isolated HGPIN. ERG 
status was 100% concordant between IDC-P and 
adjacent invasive carcinoma. Loss of cytoplasmic 
PTEN protein was found in 84% of IDC-P, yet 
very rare in HGPIN. PTEN loss between 
intraductal carcinoma and adjacent acinar carci- 
noma was concordant in 92% of cases (Han et al. 
2010; Lotan et al. 2013). 


Differential Diagnosis 
The differential diagnosis is: 


e High-grade PIN 
¢ Invasive cribriform and solid PCa 
e Prostatic ductal adenocarcinoma 


IDC-P exhibits much greater architectural 
and/or cytological atypia compared to HGPIN. 
Invasive cribriform and solid PCa, and Prostatic 
ductal adenocarcinoma lack the basal cell layer 
(Shah et al. 2010; Shah and Zhou 2012; Watts 
et al. 2013; Zhou 2018). 


Prostatic Intraductal Carcinoma 
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Synonyms 


Carcinoid tumor: Synonym for well-differentiated 
neuroendocrine tumor (Fine 2018; Wang and 
Epstein 2008) 


Definition 


Prostate cancers with neuroendocrine differentia- 
tion include: 


e Usual adenocarcinoma with neuroendocrine 
differentiation 

e Adenocarcinoma with Paneth cell-like neuro- 
endocrine differentiation 

e Well-differentiated neuroendocrine 
(carcinoid tumor) 

e Small cell neuroendocrine carcinoma 

e Large cell neuroendocrine carcinoma 


tumor 


Clinical Features 


e Incidence 
Depending on the type of prostatic neuroendo- 
crine tumors; 0.5—1% of men with prostate can- 
cer. Autopsy studies of men who have died of 
castration-resistant prostate cancer (CRPC) 
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have reported the presence of SCC in up to 
10-20% of cases (Turbat-Herrera et al. 1988). 

« Age 
Adults 

e Sex 
Male 

e Site 
All prostate zones 

e Treatment 
Surgery and/or chemotherapy as with neuroen- 
docrine tumors of other organs 

e Outcome 
Neuroendocrine tumors can be aggressive, sim- 
ilar to these in other organs. Large cell neuroen- 
docrine carcinoma shows poor outcome, even 
after chemotherapy: 7 months survival. Prostatic 
high-grade NE carcinomas usually present at 
advanced stage are often unresectable and dis- 
play a high frequency of visceral metastases and 
short survival. Carcinoid-like adenocarcinomas 
behave like classic acinar adenocarcinomas 
(Miyoshi et al. 2001; Tanaka et al. 2001). 


Macroscopy 
Similar to that of usual adenocarcinoma 
Microscopy 


Morphologic spectrum of neuroendocrine tumors 

of the prostate: 

e Adenocarcinoma with neuroendocrine 
differentiation 

¢ Well-differentiated NE tumor 

¢ Small cell NE carcinoma 


e Large cell NE carcinoma 


These tumors show morphologic variability. 
Architectural patterns vary from nests and ribbons 
of tumor cells, rosette-like formation with 
amphophilic cytoplasm, “salt and pepper” chroma- 
tin, and central prominent nucleoli (mimicking car- 
cinoid) to sheetlike growth with rare lumen 


Prostatic Neuroendocrine Tumors, Fig. 1 Microscopic 
appearance of prostatic neuroendocrine carcinoma 


formation, solid/nested architecture, no evident 
gland formation, cells with nuclear pleomorphism, 
macronucleoli and high mitotic activity, peripheral 
palisading, and geographical necrosis (typical of 
large cell NE carcinoma) (Fine 2018; Wang et al. 
2008) (Fig. 1). 


immunophenotype 


Neuroendocrine markers similar to those seen in 
other locations: CD56, chromogranin A, and syn- 
aptophysin. In small cell neuroendocrine carci- 
noma, PSA and other prostatic markers are 
positive in 17-25% of cases, often very focally 
(Fine 2018; Wang and Epstein 2008) (Fig. 2). 


Molecular Features 


AR expression and expression of AR target genes 
(e.g., the gene encoding PSA) are generally 
absent. 

TMPRSS2-ERG rearrangement in 45% of 
small cell carcinomas 


Differential Diagnosis 


Well-differentiated NE tumor can be mimicked by 
carcinoid-like adenocarcinomas. The distinction 


Prostatic Neuroendocrine Tumors 


Prostatic Neuroendocrine Tumors, Fig. 2 Chromo- 
granin A immunoreactivity 


is based on the expression of neuroendocrine 
markers, in the former, and of prostate markers, 
in the latter. 

A non-prostatic high-grade NE carcinoma (i.e., 
metastasis from the lung) or NE carcinoma from 
the bladder should be excluded. Detection of 
TMPRSS2-ERG rearrangement may be a useful 
marker indicating prostatic origin (Fine 2018; 
Wang and Epstein 2008). 
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Synonyms 


Adenosquamous carcinoma; cell 


carcinoma 


Squamous 


Definition 


Squamous neoplasms, adenosquamous carcino- 
mas, and squamous cell carcinomas (SqCCs) are 
uncommon variants of prostate cancer (Moch 
et al. 2016; Parwani et al. 2004). 


Clinical Features 


e Incidence 
It accounts for <0.6% of all prostate cancers. 
°. Age 
Average age reported by SEER of 72.8 years. 
e Sex 
Male. 
e Site 
Prostate. No preference for prostate zone. 
¢ Treatment 
In cases of organ-confined disease, radical 
prostatectomy or cystoprostatectomy, includ- 
ing total urethrectomy, is recommended. 
e Outcome 
Primary prostatic SqCCs have a poor progno- 
sis (median survival of about 12 months). 
Treatment is multimodal, with surgery, 


333 


chemotherapy, and radiation. Skeletal metasta- 
ses are osteolytic. 


Macroscopy 


Similar to that of usual acinar adenocarcinoma. 


Microscopy 


Histological features are identical to those of 
squamous cell carcinoma of other organs. 
Adenosquamous carcinoma is defined by the pres- 
ence of both glandular (acinar) and squamous cell 
carcinoma components forming nests or as single 
squamous cells (Malik et al. 2011; Moch et al. 
2016; Parwani et al. 2004) (Fig. 1). 


immunophenotype 


SqCC do not express prostatic markers. In 
adenosquamous carcinomas, the glandular neo- 
plastic component immunohistochemically dis- 
plays prostatic-specific markers, whereas the 
squamous component express high—molecular 
weight cytokeratins and p63 (Malik et al. 2011; 
Moch et al. 2016; Parwani et al. 2004) (Fig. 2). 
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Prostatic Squamous Tumor, Fig. 1 Microscopic fea- 
tures of squamous cell carcinoma of the prostate 
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Prostatic Squamous Tumor, Fig. 2 PSA 
immunohistochemistry 


Synonyms 


Atypical stromal hyperplasia; Cystic epithelial 
Differential Diagnosis stromal tumor; Phyllodes tumor; Phyllodes type 

of atypical stromal hyperplasia; Prostatic stromal 
SqCC must be distinguished from squamous hyperplasia with atypia 
metaplasia, which can occur secondary to infarct, 
acute/chronic prostatitis, granulomatous prostati- 
tis due to Bacillus Calmette-Guéerin, estrogen 
therapy, or radiation therapy. 

Adenosquamous carcinoma can be mimicked 
by adenocarcinoma of the prostate with solid 
areas. 

Differential diagnosis should include squa- 
mous cell carcinoma originating from the urethra 
and from anal canal (Malik et al. 2011; Moch etal. Clinical Features 
2016; Parwani et al. 2004). 


Definition 


Tumors arising from the specialized prostatic 
stroma, composed of epithelium-lined cysts and 
channels embedded in a variably cellular stroma 
(Cheville et al. 2016; Gaudin et al. 1998). 


* Incidence 
Rare tumor 
« Age 
Between the ages of 27 and 83 years (median 
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resection as their initial treatment, followed by 
total prostatectomy in some patients (Bostwick 
et al. 2004; Nagar and Epstein 2011). 
e Outcome 

Tumor with a variable and unpredictable clin- 
ical course. Generally good prognosis. Occa- 
sionally they can recur and rarely progress to 
stromal sarcoma. 


Macroscopy 


White-tan, solid or solid-cystic mass, up 15 cm in 
size 


Microscopy 
Four histological patterns: 


e Hypercellular stroma with scattered atypical 
degenerative appearing cells admixed with 
benign glands: 50% of all STUMP. The atypi- 
cal stromal cells are hyperchromatic and pleo- 
morphic, with a degenerative appearance. 
Mitotic figures are absent. 

e Hypercellular stroma consisting of bland fusi- 
form stromal cells with eosinophilic cyto- 
plasm: sometimes misdiagnosed as a stromal 
proliferation associated with benign prostatic 
hyperplasia (BPH), even though the extent of 
stromal hypercellularity and the eosinophilic 
nature of the cytoplasm is unique. 

e Leaflike hypocellular fibrous stroma covered by 
benign appearing prostatic epithelium (similar 
to benign phyllodes tumor of the breast): this 
benign pattern can be associated with a series of 
benign epithelial proliferations, including basal 
cell hyperplasia, or sclerosing adenosis. 

e Myxoid stroma containing bland stromal cells, 
often lacking admixed benign glands: similar to 
stromal nodules of BPH, although the myxoid 
pattern of STUMP consists of extensive sheets of 
myxoid stroma without the nodularity seen 
in BPH. 


Mitosis absent to rare (no atypical mitosis). 
Necrosis is absent (Cheville et al. 2016; Herawi 
and Epstein 2006; McKenney 2018) (Fig. 1) 
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Prostatic Stromal Tumor of Uncertain Malignant 
Potential, Fig. 1 Prostatic stromal tumor of uncertain 
malignant potential 


Immunophenotype 


e CD34 and vimentin positive 

e PR present; ER less common 

e C-Kit (CD117), S-100, and desmin and SMA 
negative 

e Epithelial component: CKs and PSA + 
(Cheville et al. 2016; Herawi and Epstein 
2006; McKenney 2018) 


Molecular Features 


The pattern of allelic loss is significantly different 
in both stroma and epithelium statistically; 
completely concordant allelic loss patterns are 
not seen in any tumor examined. The most com- 
mon alteration was loss of chromosome 
13, followed by loss of chromosome 14, and loss 
of chromosome 10 (Pan and Epstein 2013). 


Differential Diagnosis 
Main differential diagnoses include: 


¢ Stromal nodules of hyperplasia 

e Leiomyoma 

e Fibroadenoma-like focus within BP 

e Postoperative spindle cell nodule/ inflamma- 
tory myofibroblastic tumor 

Solitary fibrous tumor 
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Prostatic Stromal Tumor of Uncertain Malignant 
Potential, Table 1 Differential diagnosis 


Nodule of hyperplasia 
predominantly fibromuscular, 


Stromal nodules of not atypical stromal cells and no 


hyperplasia mitotic activity 

Leiomyoma Well-organized smooth muscle 
fascicles lacking mitotic activity 
and with little to no atypia 

Inflammatory Uniform, reactive 

myofibroblastic myofibroblasts with a cell 

tumor culture appearance in a 
background of variable 
inflammation and extravasated 
red blood cells 

Solitary fibrous Uniform spindled cells with 

tumor bland nuclei in a “patternless” 
pattern among a background of 
ropy collagen 

Cystadenoma of the | Lacks the leaflike projections 

prostate and cellular stroma of the 


STUMP 


Two patterns include (1) solid 
growth of overtly malignant 
cells with storiform, epithelioid, 
fibrosarcomatous, or patternless 
patterns and (2) malignant 
phyllodes-like 

Admixture of high-grade 
prostatic adenocarcinoma and 
spindled “sarcomatoid” 
component with variable 
heterologous element formation 


Stromal sarcoma 


Carcinosarcoma 


e Cystadenoma of the prostate: lacks the leaflike 
projections and cellular stroma of the STUMP 

e Stromal sarcoma 

e Carcinosarcoma has malignant epithelial and 
stromal components (Cheville et al. 2016; Herawi 
and Epstein 2006; McKenney 2018) (Table 1). 
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Synonyms 


Transitional cell carcinoma (obsolete) 


Definition 


Urothelial carcinomas involving the prostate in 
the setting of urothelial carcinoma of the bladder 
with concomitant involvement of the prostatic 
urethra (Moch et al. 2016; Zhou et al. 2019). 
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Clinical Features Microscopy 


* Incidence Histopathologic features are similar to that of 
Among patients with urothelial carcinoma of urothelial carcinoma and include all patterns and 
the bladder, the prostatic urethra is involvedin variants seen in that tumor. In situ component 
approximately 4% of cases. Rarely a primary usually present, consisting of nests of neoplastic 
urothelial carcinoma of the prostate can occur cells filling prostatic ducts, often with central 
in the absence of a concomitant bladder comedonecrosis (Moch et al. 2016; Zhou et al. 


tumor. 2019) (Fig. 2). 
°. Age 
Mean age of 54 at diagnosis. 
e Sex 
Male. immunophenotype 
e Site 
Prostatic urethra and proximal prostatic ducts. The immunohistochemical profile reflects that of 
° Treatment urothelial carcinoma: GATA3, uroplakin, and p63 


Treatment depends on stage and grade and is are usually positive, whereas prostatic specific 
often determined by the bladder cancer, when markers are negative (Bassily et al. 2000; Chuang 
present. et al. 2007). 

e Outcome 
The prognosis depends primarily on the path- 
ological stage. 


Macroscopy 


CIS may be visible as areas of erythema or velvety 
mucosa, or it may be invisible. Occasionally, 
tumors may present as solid, sessile, or papillary 
masses are less common (Fig. 1). 


= 


Prostatic Urothelial Carcinoma, Fig. 1 Whole amount 
section of prostate glands with urothelial carcinoma Prostatic Urothelial Carcinoma, Fig. 2 H&E prostatic 
(dotted area) urothelial carcinoma 
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Molecular Features 


The molecular profile is also similar to that of 
urothelial carcinoma elsewhere. 


Differential Diagnosis 


The main differential diagnosis is with high-grade 
prostate cancer. Immunohistochemistry for 
urothelial and prostate markers has a fundamental 
role (Bassily et al. 2000; Chuang et al. 2007). 
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Synonyms 


Prostate inflammation 


Prostatitis 
Definition 


Inflammation of the prostate with clinical symp- 
toms (Magri et al. 2019). 


Clinical Features 


e Incidence 
Prevalence of histologically proven prostatitis 
on autopsy studies: 6.3—44%. 

°. Age 
Any age, with prevalence in adults. 

° Sex 
Male. 

e Site 
All prostate zones. 

e Treatment 
Antibiotics are the most commonly prescribed 
treatment for prostatitis. Alpha-blockers and 
anti-inflammatory agents are used to reduce 
symptoms (Magri et al. 2019). 

e Outcome 
PIA (proliferative inflammatory atrophy): 
A potential precursor to PIN and carcinoma 
(De Marzo et al. 1999). 


Macroscopy 


Not specific. It can mimic prostate cancer. 


Microscopy 


Inflammation can involve the stroma, the epithe- 
lium, and the lumen of the glands. 
Etiologic and morphologic patterns include: 


— Acute bacterial prostatitis: Acute inflamma- 
tion, often intraluminal, from few scattered 
neutrophils to microabscesses. 

— Chronic prostatitis: Lymphocytic and 
plasmacytic chronic inflammatory cells infil- 
trates in the stroma and periglandular. 

e Bacterial. 
e Abacterial: 


Prostatitis 


Prostatitis, Fig. 1 Acute prostatitis with intraepithelial 
neutrophils 


— Inflammatory. 
— Noninflammatory or prostatodynia. 

— Granulomatous prostatitis: Necrotizing or non- 
necrotizing granulomas may be seen in men 
who have undergone BCG treatment for blad- 
der cancer; most cases are idiopathic (Epstein 
and Hutchins 1984) (Fig. 1). 
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Differential Diagnosis 


e Lymphocytic infiltration versus chronic lym- 
phocytic lymphoma involving prostate. 

e Reactive epithelial changes versus prostatic 
intraepithelial neoplasia. 

e Postatrophic hyperplasia versus prostate cancer. 


For details, see specific chapters (De Marzo 
et al. 1999; Epstein and Hutchins 1984). 


References and Further Reading 


De Marzo, A. M., Marchi, V. L., Epstein, J. I, & 
Nelson, W. G. (1999). Proliferative inflammatory 
atrophy of the prostate: implications for prostatic car- 
cinogenesis. The American Journal of Pathology, 
155(6), 1985-1992. 

Epstein, J. I., & Hutchins, G. M. (1984). Granulomatous 
prostatitis: distinction among allergic, nonspecific, and 
post-transurethral resection lesions. Human Pathology, 
15(9), 818-825. 

Magri, V., Boltri, M., Cai, T., Colombo, R., Cuzzocrea, S., 
De Visschere, P., et al. (2019). Multidisciplinary 
approach to prostatitis. Archivio Italiano di Urologia, 
Andrologia, 90(4), 227-248. 


Regressed Germ Cell Tumors 


Maurizio Colecchia! and Alessia Bertolotti? 
'Uropathology Unit, Department of Pathology, 
Fondazione IRCCS Istituto Nazionale dei Tumori 
di Milano, Milan, Italy 

Department of Pathology, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan, 
Italy 


Synonyms 


Burnt-out germ cell tumors 


Definition 


Regressed germ cell tumors correspond to fibrotic 
nodules in the testis occurring after either partial 
or complete regression of germ cell tumors 
(GCTs). 


Clinical Features 


e Incidence 
Less than 5% of testicular GCTs undergo com- 
plete or spontaneous regression (Miller et al. 
2009). 


© Springer Nature Switzerland AG 2020 


« Age 
It occurs among 0-—S-year-old children. 

e Sex 
Male. 

e Site 
Testis. 

e Treatment 
Ipsilateral radical orchiectomy is the standard 
management for patients who present with ret- 
roperitoneal germ cell neoplasms. 

e Outcome 
Retroperitoneal so-called extragonadal GCTs are 
almost always associated with a regressed 
(“burnt-out”) tumor in the testis and, that could 
occur as back pain secondary to retroperitoneal 
mass or, less commonly, as testicular enlarge- 
ment (Balzer and Ulbright 2006). Testicular 
sonography is not specific; characteristics can 
be hyperechogenic, hypoechogenic, or a mixture 
of the two (Comiter et al. 1996). Regressed 
GCTs, because of their commonly occult nature, 
usually present at higher stages, but it is 
unknown whether there is a different outcome 
respect nonregressed tumors. 


Macroscopy 
The orchiectomy shows demarcated, white to tan, 


solitary fibrotic nodule, but they occur either sin- 
gle as multiple, nodular or linear, scar-like lesions. 


M. R. Raspollini, A. Lopez-Beltran (eds.), Uropathology, Encyclopedia of Pathology, 


https://doi.org/10.1007/978-3-030-41894-6 
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Microscopy 


Similar features are observed microscopically: 
Demarcated, vascularized fibrotic scar is observed 
in the great majority of the cases with lympho- 
plasmocytic infiltrate and atrophy and sclerosis of 
surrounding tubules (90% of the cases) (Fig. 1). The 
presence of coarse intratubular calcifications are not 
common (15% of the cases), while Leydig cell 
hyperplasia is common finding generally associated 
with regression in seminoma. In many cases, GCNIS 
can be detected (Balzer and Ulbright 2006), and it is 
the second pathognomic feature of a regressed GCT 
when associated with a scar. In a completely 
regressed GCT none of the features are sufficiently 
specific to accurately evaluate the type of GCT, also 
if the most common histology is seminoma, the 
second embryonal carcinoma, less frequently cho- 
riocarcinoma and teratoma (Scholz et al. 2002). 


Differential Diagnosis 


Postinflammatory or Ischemic Scar 

Trauma or vascular disease may cause a testicular 
scar. Scars in a testicular biopsy without a retro- 
peritoneal tumor are not a priori “burnt-out” 
tumors, unless the scar is associated with GCNIS 
in the surrounding tubules. 


Nonspecific Orchitis 
Keeping in mind that an extensive sampling is the 
key to rule out germ cell tumor or GCNIS, the 


Regressed Germ Cell Tumors, Fig. 1 Regressed Germ 


Cell Tumour. Fibrotic scar is associated with 


lymphoplasmacytic infiltrate 


Renal Cell Carcinoma, Unclassified 


absence of neoplastic elements and the lack of 
elevation of serum markers address to the diagno- 
sis of fibrosis occurring as healing process in a 
chronic or granulomatous orchitis. Informations 
about the clinical history of these patients are 
necessary. 
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Definition 


Unclassified renal cell carcinoma is not a distinct 
type of renal cell carcinoma but a diagnostic 


Renal Cell Carcinoma, Unclassified 


category for tumors which do not fit into any of 
the recognized subtypes of renal cell carcinoma. 


Clinical Features 


e Incidence 
These tumors generally account for 0.7-5.7% 
of renal cell carcinomas (Moch et al. 2016). 

°. Age 
It occurs in any age. 

e Sex 
There is no gender predominance. 

e Site 
There is no site predilection. 

¢ Treatment 
Radical or partial nephrectomy is the standard 
of care surgery. 

e Outcome 
Outcome is based on prognostic features such 
as TNM stage, pathologic grade, and the pres- 
ence of tumor coagulative necrosis which 
should be reported. Previous studies suggest 
that unclassified renal cell carcinomas are usu- 
ally aggressive neoplasms, mostly based on the 
fact that they present at an advanced stage. 
More recent studies suggest that might be of 
similar aggressiveness to clear cell renal cell 
carcinoma when matched by pT status. 


Macroscopy 


No specific gross features associated with these 
tumors. Sixty percent of these are reported of 
>7 cm in diameter. 


Microscopy 


Tumors that are assigned to this category nowa- 
days, include those that are composites of recog- 
nized subtypes, tumor composed of unrecognized 
histologic subtypes or with mucin production, and 
renal cell carcinomas with entirely sarcomatoid 
morphology thus lacking recognizable epithelial 
elements indicative of cellular linage (Fig. 1). His- 
tologic features that correlated with outcome 
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Renal Cell Carcinoma, Unclassified, Fig. 1 Solid renal 
cell carcinoma without any morphological features remi- 
niscing specific subtypes 


include tumor necrosis, high tumor stage, high 
tumor grade, tumor size, microvascular invasion, 
and sarcomatoid morphology (Lopez-Beltran 
et al. 2012; Perrino et al. 2018). 


Immunohistochemistry 


Positive expression of PAX8, RCC markers, and 
CAIX may be used as indicative of kidney origin 
within the proper context. 


Molecular Analysis 


Unclassified renal cell carcinoma has marked 
genetic instability. 


Differential Diagnosis 


Although any morphotype of renal cell carcinoma 
can be considered, the main differential diagnosis 
is collecting duct renal cell carcinoma, oncocytic 
renal cell neoplasms such as oncocytoma, and 
eosinophilic variant of chromophobe renal cell 
carcinoma and metastatic carcinoma. The sub- 
types of renal cell carcinoma previously consid- 
ered within this category are SDHB-deficient 
renal cell carcinoma, hereditary leiomyomatosis 
and renal cell carcinoma-associated renal cell 
carcinoma, eosinophilic solid and cystic renal 
cell carcinoma, renal cell carcinoma with 
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leiomyomatous stroma, clear cell papillary renal 
cell carcinoma, tubulocystic renal cell carcinoma, 
acquired cystic disease-associated renal cell car- 
cinoma, mucinous tubular and spindle cell carci- 
noma, MiT family translocation carcinomas, 
carcinomas in long-term survivors of neuroblas- 
toma, and thyroid-like follicular carcinoma of the 
kidney. Many of these categories are now 
included in the current WHO classification of 
renal cell carcinoma and are recognized as sepa- 
rate entities. However, some categories are still 
considered provisional entities pending more 
clinicopathologic data. 
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Synonyms 


Bone metastasizing renal tumor of childhood 


Definition 


Clear cell sarcoma of the kidney is a rare malig- 
nant mesenchymal tumor occurring in children. 


Renal Clear Cell Sarcoma 


Clinical Features 


e Incidence 
Clear cell sarcoma comprises 4% of pediatric 
renal tumors. 

°. Age 
It occurs usually at 2-3 years of age and it is 
extremely rare before 6 months. 

° Sex 
Male-to-female ratio is 1.6:1. 

e Site 
The tumor usually shows the epicenter at the 
renal medulla. 

e Treatment 
The treatment consists of surgical resection, 
when possible, followed by chemotherapy 
and radiotherapy. 

e Outcome 
With current treatment (addition of doxorubi- 
cin to chemotherapeutic protocols), outcome 
has improved with a 5-year overall survival 
of 75-90%. Bone metastases are common, 
and unusual sites, such as soft tissues of orbit, 
may occur. Brain metastases are more com- 
mon, due to blood-brain barrier which impedes 
effective chemotherapy. True stage I disease 
has a favorable prognosis, and chemotherapy 
protocols are  stage-dependent (Argani 
et al. 2000). 


Macroscopy 


Clear cell sarcoma presents as a well circumscribed, 
firm, gray mass, frequently located in the renal 
medulla. 


Microscopy 


It displays a variable pattern of growth (epithelioid, 
spindle, sclerosing, myxoid, palisanding), and it is 
composed by monomorphic small round or spindle 
or epithelioid cells intermingled with a prominent 
network of vascular septa (Gooskens et al. 2012) 


(Fig. 1). 
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Renal Clear Cell Sarcoma, Fig. 1 An epithelioid and spindle pattern of clear cell sarcoma (a). Note the monomorphic 
small round cells and the vascular network (b) 


immunophenotype 


Vimentin, BCL2, and cyclin D1 are typically pos- 
itive, whereas CD34, S100, desmin, cytokeratin, 
and epithelial membrane antigen (EMA) are 
negative. 


Molecular Features 


Roughly 10% of clear cell sarcomas harbor the 
chromosome translocation t(10;17) representing a 
YWHAE-FAM22 gene fusion, with the remaining 
cases having other mutation such as BCOR- 
CCNB3 fusion and EGFR mutations (Aw and 
Chang 2019). 


Differential Diagnosis 


Differential diagnosis includes other pediatric 
small round blue cell tumors, nephroblastoma, 
and other sarcomas, depending on the prominent 
patterns above described. 
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Synonyms 


Bellini duct carcinoma 


Definition 


A highly malignant neoplasm arising from the 
principal cells of the renal collecting ducts of 
Bellini. 


Renal Collecting Duct Carcinoma 


Renal Collecting Duct Carcinoma, Fig. 1 High-grade carcinomas with ductal and papillary architecture located in the 
medulla (a) with lymph node metastasis (b) 


Clinical Features 


e Incidence 
Collecting duct carcinoma is a rare tumor 
accounting for 1-2% of renal neoplasms. 

°. Age 
It occurs in a wide age range with the median 
age similar to the other renal carcinoma. 

e Sex 
There is a slight male predominance. 

e Site 
The tumor is centered on the renal medulla. 

e Treatment 
Radical nephrectomy is the standard of care, 
often with local lymphadenectomy. Since 
metastases are frequently present at the 
moment of the diagnosis, the surgical excision 
is followed by chemotherapy. 

e Outcome 
Frequently the patients are symptomatic, with 
lymph node involvement and metastases to the 
lungs, liver, bone, adrenals, and brain at the 
time of diagnosis. 


Macroscopy 


They are usually large and infiltrative, whitish, 
and firm tumors grossly located in the medulla 
or central parts of the kidney (Fleming and Lewi 
1986). 


Microscopy 


Histologically, they are high-grade carcinomas 
with ductal and papillary architecture (Fig. 1), stro- 
mal desmoplasia, and lymphocytic infiltration. 
Mitoses are numerous and often abnormal. Necro- 
sis, sarcomatoid, or rhabdoid transformation is 
common, such as intratubular dysplasia in the adja- 
cent renal parenchyma (Fleming and Lewi 1986). 


Immunophenotype 


Collecting duct carcinomas express high molecu- 
lar weight cytokeratins (CK19, 34BE12), CK7, 
vimentin, PAX8, INIL, and p63 (Kobayashi 
et al. 2008). 


Molecular Features 

Data are limited. Collecting duct carcinomas 
show several chromosomal aberrations in differ- 
ent chromosomes. 

Differential Diagnosis 

The main differential diagnoses are high-grade 


papillary renal cell carcinoma, invasive urothelial 
carcinoma, adenocarcinoma of the renal pelvis, 


Renal Medullary Carcinoma 


and renal medullary carcinoma. The latter neo- 
plasm occurs in younger patients with sickle cell 
trait and often the neoplastic cells express Oct3/4 
which is negative in collecting duct carcinoma. In 
the differential diagnosis with urothelial carci- 
noma, the recognition of the carcinoma in situ of 
the urothelium is extremely useful because PAX8 
may be expressed up to 20% of urothelial carci- 
nomas and GATA3 may be negative in high-grade 
urothelial carcinomas (Gupta et al. 2012; Ohe 
et al. 2018). 
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Definition 
A highly aggressive carcinoma centered on the 


renal medulla associated with sickle cell and 
related hemoglobinopathies (Davis et al. 1995). 
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Clinical Features 


e Incidence 
Renal medullary carcinoma is a very uncom- 
mon tumor. 

°- Age 
There is a predilection for young adults. 

° Sex 
There is a remarkable male predominance. 

e Site 
By definition, it is centered on the renal 
medulla. 

* Treatment 
Radical nephrectomy is the standard treatment. 

* Outcome 
Renal medullary carcinoma is an aggressive 
tumor. All patients are symptomatic at diagno- 
sis with flank or abdominal pain and gross 
hematuria, with metastatic disease at the time 
of diagnosis. 


Macroscopy 


These tumors are poorly circumscribed medulla- 
centered and variable in size. 


Microscopy 


Architecturally, the most common patterns are 
reticular and cribriform glands; however many 
other patterns have been seen. The stroma present 
in the neoplasia is fibrotic/desmoplastic with 
intratumoral neutrophil predominant inflamma- 
tory infiltrates. Intracytoplasmic mucin produc- 
tion is common. Cytologic atypia is usually high 
grade (Fig. la). Renal cell carcinomas with mor- 
phology and immunophenotype of renal medul- 
lary carcinoma but not proven hemoglobinopathy 
should be referred as renal cell carcinoma unclas- 
sified with medullary phenotype. 


immunophenotype 


Tumors are consistently positive for PAX8 and 
CK7. Loss of INI1 (Fig. 1b) and acquisition of 
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Renal Medullary Carcinoma, Fig. 1 High-grade infiltrating renal cell carcinoma (a) with loss of INI1 by immunohis- 
tochemistry (b) 


expression of OCT3/OCT4 are diagnostically 
helpful. 


Molecular Features 


Molecular studies have shown loss of heterozy- 
gosity or hemizygous deletions at the SMARCB1 
(INI1) locus and the involvement of genes related 
to hypoxia-induced signaling pathways. 


Differential Diagnosis 


There are overlapping features with collecting 
duct carcinoma (which is characterized by 
absence of hemoglobinopathy and normal expres- 
sion of INI1) and with urothelial carcinoma of the 
renal pelvis (which is associated with the presence 
of urothelial carcinoma in situ) (Amin et al. 2014; 
Sirohi et al. 2017; Ohe et al. 2018). 
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Synonyms 


Cystic hamartoma of renal pelvis and adult meso- 
blastic nephroma 


Renal Mixed Epithelial and Stromal Tumor 
Definition 


Renal mixed epithelial and stromal tumor is an 
uncommon complex biphasic neoplasm which 
occurs in adults. 


Clinical Features 


e Incidence 
The tumor comprises less than 1% of all renal 
neoplasms. 

°. Age 
The mean age is around 50 years. 

e Sex 
There is a striking female predominance. The 
tumors are related to hormonal factors (Adsay 
et al. 2000). 

e Site 
There is no site predominance. 

e Treatment 
It is typically cured by nephrectomy. 

e Outcome 
Renal mixed epithelial and stromal tumor is an 
indolent tumor, although malignant transforma- 
tion has been reported with a morphology 
resembling stromal sarcoma and carcinosar- 
coma (Svec et al. 2001). 


Macroscopy 


The tumor is a solid or solid and cystic mass. 


Microscopy 


It is mainly composed of stroma with a variable 
amount of cysts. The stromal component varied 
from paucicellular fibrous tissue to markedly cellular 
areas sometimes resembling ovarian stroma. Con- 
densation of hypercellular stroma around cysts is a 
common finding. Smooth muscle stroma, adipose 
tissue, and a prominent vascularity with or without 
thick-wall vessels are also common. The epithelium 
is heterogeneous in architecture and in cell type. 
A broad variety of glands has been reported: tiny 
crowded glands, branching tubules, and medium- 
small cysts containing eosinophilic material 


Renal Mixed Epithelial and Stromal Tumor, Fig. 1 A 
complex architecture with spatulate papillae or leaflet-like 
structures resembling the phyllodes tumor 


reminiscent of thyroid follicles are the most common 
features. Many tumors have complex architecture 
with spatulate papillae or leaflet-like structures rem- 
iniscent of phyllodes tumor and complex papillary 
structures (Fig. 1). Round glands lined by tall cuboi- 
dal epithelium and nephrogenic adenoma-like glands 
are also on record. When the cysts are present, they 
are lined by flat, cuboidal, or hobnail cells. Less 
common types of epithelium are ciliated cells, clear 
cells, and endometrioid glands (Caliò et al. 2016). 


Immunophenotype 


The immunophenothype is characterized by the pos- 
itive reaction in the stromal component for smooth 
muscle actin, desmin, estrogen and progesterone 
receptor, and no staining for inhibin. Nuclear labeling 
for PAX8 is described in the epithelial component. 


Molecular Features 


It has been reported the association between pri- 
mary hyperparathyroidism and jaw tumor syn- 
drome (HRPT2 mutation gene) and mixed 
epithelial and stromal tumor. Gene expression pro- 
files have demonstrated that mixed epithelial and 
stromal tumors and cystic nephromas clustered 
together and separated from other renal tumors. 
Nonrandom X chromosome inactivation (clonal 
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pattern) has been demonstrated in both epithelial 
and stromal component by using HUMARA. 


Differential Diagnosis 


The main differential diagnosis is cystic nephroma. 
Because they share some features, some patholo- 
gists hypothesized that they represent the opposite 
ends of the same spectrum proposing the unifying 
term mixed epithelial and stromal tumor family 
according to the World Health Organization 
(WHO) 2016 (Turbiner et al. 2007). 
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Definition 


Renal cell tumor characterized by tubular formations 
merging with bland spindle cells in a myxoid stroma. 


Renal Mucinous Tubular and Spindle Cell Carcinoma 


Clinical Features 


* Incidence 
This tumor accounts for less than 1% of all 
renal neoplasms. 
°. Age 
It arises during the sixth decade of live. 
e Sex 
There is a female predilection (M:F = 1:3). 
e Site 
There is no site predilection. 
°- Treatment 
Partial or radical nephrectomy is the treatment 
of choice. 


e Outcome 
Only rare cases have metastasized to lymph 
nodes and have shown sarcomatoid 
dedifferentiation. 

Macroscopy 


The tumor is solid, pale tan to yellow that may 
have slight focal areas of necrosis or hemorrhage. 


Microscopy 


Mucinous tubular and spindle cell carcinoma is 
circumscribed and composed of branching, elon- 
gated tubules in a bubbly, basophilic, myxoid 
stroma (Fig. 1). Tumor cells are predominantly 
cuboidal with scant, clear to pale, acidophilic 


Renal Mucinous Tubular and Spindle Cell Carcinoma, 
Fig. 1 Elongated tubules in a background myxoid stroma 


Renal Sinus Lipomatosis 


cytoplasms and low-grade nucleolar features 
(Ferlicot et al. 2005). 


Immunophenotype 


The neoplastic cells are generally positive for 
CK7 and AMACR. 


Molecular Features 


Data regarding mucinous tubular and spindle cell 
carcinoma indicate various chromosomal losses 
and gains but no loss of 3p or trisomy 7 and/or 
trisomy 17 (Cossu-Rocca et al. 2006). 


Differential Diagnosis 


Papillary renal cell carcinoma is the most impor- 
tant differential diagnosis. Due to the overlapping 
immunophenotype, FISH analysis is the most reli- 
able tool in the routine diagnostic workup. 
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Synonyms 


Renal replacement lipomatosis 
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Definition 


A condition of benign proliferation of adipose 
tissue within renal sinus, hilum, and perirenal 
space, replacing the renal parenchyma. Renal 
replacement lipomatosis is characterized by com- 
plete replacement of the kidney by adipose tissue, 
with varying degrees of fibrosis (Ratkal 
et al. 2015). 


Clinical Features 


¢ Incidence 

Rare. 
°. Age 

Any age. 
« Sex 

Both male and female. 
e Site 

Renal sinus, hilum, and perirenal space. 
¢ Treatment 

None. 
e Outcome 

Benign. 


Macroscopy 


The kidney is usually enlarged and presents with a 
gross fibro-fatty appearance and renal cortical 
atrophy. It is usually associated with chronic 
pyelonephritis, renal lithiasis, and hydroneph- 
rosis. The shape of the kidney is always preserved 
(Rha et al. 2004). 


Microscopy 


The renal cortex is extremely atrophied, with 
varying degrees of hydronephrosis or 
pyonephrosis as well as acute and chronic pyelo- 
nephritic changes. There is marked proliferation 
of adipose tissue in the renal sinus, with extremely 
large adipocytes that do not infiltrate the renal 
parenchyma but merely develop adjacent to it, as 
it atrophies. (Ratkal et al. 2015) (Fig. 1). 
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Renal Sinus Lipomatosis, Fig. 1 Adipose tissue in the 
renal sinus 


Differential Diagnosis 


Differential diagnoses include: xanthogranu- 
lomatous pyelonephritis, angiomyolipoma, lipo- 
mas, and liposarcomas. Xanthogranulomatous 
pyelonephritis (XGP) is the major differential 
diagnosis in the presence of longstanding inflam- 
mation and calculus obstruction. XGP is a 
chronic infection characterized by destruction 
of the renal tissue. Histologically, the character- 
istic of XGP is an increase of lipid-laden macro- 
phages (xanthoma cells) in the renal 
parenchyma, whereas replacement lipomatosis 
contains large fat cells outside of the renal 
parenchyma. 

Angiomyolipoma is composed by a mixture of 
adipose tissue, vessels, and spindle cells. When- 
ever in doubt, specific immunohistochemistry is 
applied (Ratkal et al. 2015). 
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Synonyms 


Medullary fibroma 


Definition 


Renomediullary interstitial cell tumor is a benign 
renal lesion. It is still unclear whether it is a 
hyperplastic lesion arising in response to hyper- 
tension or a benign neoplasm. 


Clinical Features 


e Incidence 
They are present in nearly 50% of adults and 
frequently are multiple. They are common 
autopsy findings (Lerman et al. 1972). 

. Age 
They affect adults and elderly. Rare in 
pediatric age. 

e Sex 
There is no gender predominance. 

e Site 
Renomedullary interstitial cell tumors are 
small lesions located in the medulla kidneys. 

e Treatment 
They are found incidentally in autopsies or 
nephrectomies performed for other tumors. 

e Outcome 
Renomedullary interstitial cell tumors are 
benign lesions. 


Rete Testis Dysgenesis 


Renomedullary Interstitial Cell Tumor of the Kidney, 
Fig. 1 A small lesion found in the renal medulla made up 
of spindle cells (insert) 


Although renomedullary interstitial cells play a role 
in regulation of blood pressure, renomedullary inter- 
stitial cell tumors have no correlation with 
hypertension. 


Macroscopy 


The tumor is usually 1—5 mm in diameter as white 
or pale gray nodules within a renal medulla 
(Lerman et al. 1972). 


Microscopy 


Renomedullary interstitial cell tumors are com- 
posed of spindle cells (Fig. 1) embedded in baso- 
philic, or sometimes collagenized, stroma with or 
without amyloid-like material. At the periphery, 
renal medullary tubules are often entrapped (Calio 
et al. 2016). 


Molecular Features 


Clonality has been reported in a_ few 


renomedullary interstitial cell tumors. 


353 


References and Further Reading 


Caliò, A., Warfel, K. A, & Eble, J. N. (2016). 
Renomedullary interstitial cell tumors: Pathologic fea- 
tures and clinical correlations. The American Journal of 
Surgical Pathology, 40, 1693-1701. 

Lerman, R. J., Pitcock, J. A., Stepherson, P., et al. 
(1972). Renomedullary interstitial cell tumor 
(formerly fibroma of the renal medulla). Human 
Pathology, 3, 559-568. 


Rete Testis Dysgenesis 


Manuel Nistal! and Pilar Gonzdlez-Peramato~* 
‘Department of Anatomy, Histology and 
Neuroscience, School of Medicine, Universidad 
Autonoma de Madrid, Madrid, Spain 
Department of Pathology, Universidad 
Autonoma de Madrid, Madrid, Spain 
Department of Pathology, University Hospital 
La Paz, Madrid, Spain 


Definition 


The term rete testis dysgenesis refers to the pres- 
ence of a rete testis with infantile characteristics 
in the adult, absence of development of the rete 
testis cavities, and persistence of a cubic epithe- 
lium instead of the squamous epithelium of the 
adult. It is associated in many cases with a ductal, 
pseudoglandular, or papillary proliferation of this 
epithelium. 


Clinical Features 


It is a histological finding in the study of unde- 
scended testes, and in some testes with germ cell 
tumors. 


e Incidence 
Frequent in the undescended testes removed in 
the adult (Nistal et al. 1997). 


°. Age 
It is a lesion preferably of adults although 
congenital forms are also observed. 

e Sex 
Male. 

e Site 
Both testes. No predilection of laterality. 

e Treatment 
No treatment. 

e Outcome 
It is a benign process that probably has its 
beginning in fetal life due to its association 
with undescended testes or germ cell tumors, 
so it should be included among the histological 
lesions of the testes with testicular dysgenesis 
syndrome (Nistal et al. 2017). 


Macroscopy 


In most cases, it is seen in small testicles. 


Microscopy 


Depending on the degree of development of 
the rete testis, the following variants are distin- 
guished: (a) Diffuse hypoplasia. The testicles of 
adults present a rete testis more typical of a child 
testicle. The lack of development of the same joins 
the lack of cavitation of the mediastinous rete 
testis. (b) Cystic-hypoplasia. The rete testis 
is more developed but does not present develop- 
ment of its cavities in planes parallel to the testic- 
ular surface, instead there are multiple small cysts. 
(c) Adenomatous hyperplasia. The rete testis 
adopts a glandular, papillary, or cribriform pattern 
that closely resembles the adenomatous hyperpla- 
sia described in the adult in noncryptorchid testes 
(Fig. 1) (Roosen-Runge and Holstein 1978; Nistal 
and Paniagua 1988; Nistal et al. 2003). 


Differential Diagnosis 


Microcystic and adenomatous patterns pose 
a more difficult differential diagnosis with other 
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Rete Testis Dysgenesis, Fig. 1 Adenomatous hyperpla- 
sia of the rete testis. The rete testis has a glandular appear- 
ance. Most cavities are lined by a columnar epithelium. 
In the lower part, there is part of a seminiferous tubule with 
only Sertoli dysgenetic cells 


processes, both benign and malignant. They 
should be distinguished from: (a) The pseudo- 
hyperplasia of the rete testis that can be observed 
in many atrophic testes of elderly people or 
reactive to the underlying inflammatory process. 
In these cases, they are focal lesions and multiple, 
microscopic lesions that preferentially affect 
the septal rete. (b) Tumors of the rete testis. The 
benign tumors of the rete testis (adenomas, solid 
and papillary, and cystadenomas) (Paluru et al. 
2018) are different because they are larger and 
unique lesions, while adenomatous hyperplasia 
is a histological finding most of the time and is a 
diffuse process. The adenocarcinoma of the rete 
testis, apart from its larger size, is a tumor with 
abundant mitosis and marked infiltrative capacity 
of the testicular parenchyma. (c) The metastases 
of tumors such as prostate can be located only at 
the level of the mediastinum, but do not produce 
alterations neither in the architecture nor in the 
epithelium of the rete testis. 


References and Further Reading 


Nistal, M., & Paniagua, R. (1988). Adenomatous hyper- 
plasia of the rete testis. The Journal of Pathology, 154, 
343-346. 


Rhabdoid Tumor 


Nistal, M., & Jiménez-Heffernan, J. A. (1997) Rete testis 
dysgenesis. A characteristic lesion of undescended tes- 
tes. Arch Pathol Lab Med, 121, 1259-64. 

Nistal, M., Castillo, M. C., Regadera, J., & García- 
Cabezas, M. A. (2003). Adenomatous hyperplasia 
of the rete testis. A review and report of new cases. 
Histology and Histopathology, 18, 741—752. 

Nistal, M., Gonzalez-Peramato, P., & Serrano, A. (2017). 
Rete testis dysgenesis as a marker of undescended 
testis. In Clues in the diagnosis of non-tumoral testic- 
ular pathology (pp. 253-260). Cham: Springer. 

Paluru, S., Ulbright, T. M., Amin, M., Montironi, R., & 
Epstein, J. I. (2018). The morphologic spectrum of 
sertoliform cystadenoma of the rete testis: A series of 
15 cases. The American Journal of Surgical Pathology, 
42, 141-149. 

Roosen-Runge, E. C., & Holstein, A. F. (1978). The human 
rete testis. Cell and Tissue Research, 189, 409-433. 


Rhabdoid Tumor 


Anna Calié', Diego Segala? and 
Guido Martignoni'” 

"Department of Diagnostic and Public Health, 
Section of Pathology, University of Verona, 
Verona, Italy 

Department of Pathology, Pederzoli Hospital, 


Peschiera del Garda, Italy 


Definition 


Rhabdoid tumor of the kidney is a highly invasive 
and highly lethal neoplasm of young children with 
genetic abnormalities of SMARCBI/INII tumor 
suppressor gene. 


Clinical Features 


e Incidence 
It comprises 2% of pediatric renal neoplasms. 
°. Age 
Ninety percent of the cases occurs in patients 
before 3 years of age. 
° Sex 
ts male-to-female ratio is 1.5:1. 
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e Site 
There is no site predilection. 

* Treatment 
There is no standard treatment option for 
rhabdoid tumor of the kidney. 

e Outcome 
The patients frequently die within 1 year of 
diagnosis. Hematuria and abdominal mass are 
the most common presentations. 


Macroscopy 


Tumors are typically large, hemorrhagic, and 


necrotic, with ill-defined borders (Weeks 
et al. 1989). 
Microscopy 
It is an infiltrative, necrotic hemorrhagic 


tumor composed of sheets of large discohesive 
polygonal cells with large vesicular nuclei 
showing prominent central nucleoli and 
hyaline pink cytoplasmic inclusions (Weeks 
et al. 1989). 


immunophenotype 


Loss of INI1 protein by immunohistochemistry is 
a sensitive and specific marker of these 
neoplasms. 


Molecular Features 


The molecular hallmark is the biallelic inactiva- 
tion of the SMARCBI tumor suppressor 
gene, which resides on the long arm of chromo- 
some 22. Inactivation of this gene is also seen 
in morphologically similar rhabdoid tumors 
which occur in the soft tissue and brain 
(atypical teratoid/rhabdoid tumor) (Eaton 
et al. 2011). 
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Differential Diagnosis 


The differential diagnosis includes renal medul- 
lary carcinoma (sickle cell trait, older age), cellu- 
lar mesoblastic nephroma (spindle cell), and clear 
cell sarcoma of the kidney (lack the prominent 
nucleoli). 
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Synonyms 
Extracardiac rhabdomyoma; Rhabdomyoma of 
genital parts 
Definition 
Rare benign mesenchymal tumours with skeletal 
muscle differentiation 
Clinical Features 
e Incidence 
Extracardiac rhabdomyomas are very rare neo- 


plasm, comprising less than 2% of the neo- 
plasm of the skeletal muscle origin. Because 


Rhabdomyoma 


of their extreme rarity, the incidence of genital 
rhabdomyomas is unknown. 

« Age 
In males, the average age is lower than in 
women, affecting mainly adolescents and 
infants. 

e Sex 
Only rare cases have been reported in males. 

e Site 
The most commonly affected sites are the epi- 
didymis, spermatic cord, tunica vaginalis, or 
paratesticular regions. One prostatic 
rhabdomyoma is also reported. 

e Treatment 
Surgical intervention with complete excision is 
normally curative. Radiation therapy and che- 
motherapy are not usually required. 

e Outcome 
The prognosis is excellent with surgical inter- 
vention and completes removal of the lesion, 
even though the tumors may be deep seated. 
Recurrences are reported only after incomplete 
excision. 


Macroscopy 


Typically it consists of a dense, submucosal, slow 
growing encapsulated polypoid mass rarely 
>40 mm in size. Cut surface of the tumor is 
solid, tan-white, with a fascicular pattern. 


Microscopy 


Dense collagenous tissue with a moderately cel- 
lular infiltrate composed of mature, elongated, 
well-differentiated rhabdomyoblasts with pale 
abundant eosinophilic cytoplasm with distinct 
cross-striations, scattered in a haphazard fashion. 
Vascularity may be abundant. No pleomorphism, 
necrosis, or atypical mitotic figures are seen. 

Three subtypes have been reported: (1) adult, 
(2) genital, and (3) fetal. 


1. Adult type (Fig. 1): Usually located in the head 
and neck of older patients. This neoplasm may 
be multinodular and crystalline cytoplasmic 
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Rhabdomyoma, Fig. 1 This adult type rhabdomyoma 
consists mainly of rhabdomioblasts with clear cytoplasm 


inclusions of hypertrophic Z-band material are 
observed. 

2. Genital type: A mass commonly described in 
the genital tract of middle-aged women. The 
tumor shows greater maturity of the myocytes. 

3. Fetal type: Rare form that affects the head and 
neck region. There is a wide spectrum of his- 
tology reflecting the degree of differentiation. 


An exceedingly rare, distinct sclerosing vari- 
ant, composed by dense collagenous stroma 
around individual skeletal muscle cells, has been 
described in only nine cases. 


immunophenotype 


Desmin and muscle-specific actin are generally 
strongly positive, while positivity for myogenin and 
S100 may be focal. Smooth muscle actin, calponin, 
caldesmon, and MDM-2 are negative. Proliferation 
index (Ki67) is usually very low (<3%). 


Differential Diagnosis 


The most important differential diagnosis is with 
embryonal or spindle cell rhabdomyosarcoma. 
Rhabdomyosarcoma, besides being far more cel- 
lular, shows necrosis, increased mitotic activity, 
abnormal mitoses, nuclear atypia, pleomorphism, 
anaplasia, and a higher proliferation index 
(Ki67 >5%). 
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Heterologous rhabdomyoblastic differentia- 
tion can be observed in dedifferentiated 
liposarcoma (which is MDM-2 positive) and 
malignant peripheral nerve sheath tumor. 

The presence of cross-striations rules out 
leiomyomas and fibromatosis. Moreover, in con- 
trast to fibromatosis, rhabdomyoma is a 
circumscribed subcutaneous mass that lack the 
well-developed fascicles seen in fibromatosis. 
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Synonyms 


Myosarcoma; Rhabdopoietic 


Rhabdosarcoma 


sarcoma; 


Definition 


Rhabdomyosarcoma (RMS) is a malignant tumor 
with skeletal muscle differentiation. Four 
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subtypes are currently recognized: embryonal, 
alveolar, pleomorphic, and spindle cell/scleros- 
ing. The embryonal and the spindle cell/sclerosing 
subtypes are by far the most common in the uro- 
genital tract. 


Clinical Features 


e Incidence 
RMS is the most common pediatric soft tissue 
sarcoma, and approximately 10-15% of all 
RMSs originate in the bladder and prostate, 
making the genitourinary tract the second 
most common primary site. 

°. Age 
RMS is a tumor of childhood and adolescence. 
Only rare cases have been reported in adults. 

° Sex 
Urinary bladder RMS shows a slight male 
predominance. 

e Site 
Embryonal RMS occurs in the soft tissue of the 
paratesticular region, bladder, and prostate. 
Spindle cell RMS involves the paratesticular 
region, while alveolar and pleomorphic RMS 
are exceedingly rare in the urogenital tract. 

e Treatment 
RMS is treated with a multimodal approach. 
The local control may be achieved with surgi- 
cal resection and/or radiotherapy. Chemother- 
apy protocols are employed in the neoadjuvant 
setting or after incomplete tumor resection, as 
well as in patients with systemic disease. 

e Outcome 
Patients with localized disease have an excel- 
lent survival (75-85% at 5 years). Patients with 
non-embryonal histologies and patients with 
metastatic disease at presentation have signifi- 
cant lower survival rates. 


Macroscopy 


In the bladder the most frequently involved site is 
the trigone. The botryoid variant of embryonal 
RMS appears as a polypoid gelatinous multi- 
nodular lesion that protrudes in the lumen. 


Rhabdomyosarcoma 


Spindle cell RMS appears as a solid, firm, fibrous 
lesion, while other RMS types mainly consist of a 
poorly circumscribed, fleshy, pale tan mass with 
areas of necrosis and hemorrhage that infiltrate 
neighboring structures. 


Microscopy 


Embryonal rhabdomyosarcoma is characterized by 
a mixture of undifferentiated round cells with a 
well-differentiated population of rhabdomyoblasts 
exhibiting an intensely eosinophilic cytoplasm, 
within a myxoid stroma (Fig. 1). Cross striations 
are sometimes present. Botryoid RMS arising in 
the urinary bladder shows a cellular layer of round 
primitive cells under the intact epithelium, which is 
designated cambium layer. The deeper portions of 
the tumor appear as paucicellular, loose, edema- 
tous, or myxoid. 

The spindle cell subtype displays a fascicular 
proliferation of elongated cells with bright eosin- 
ophilic cytoplasm and cross striations, with focal 
to extensive stromal sclerosis (Fig. 2). In the alve- 
olar subtype, neoplastic cells grow in distinct 
nests separated by fibrous septa. They tend to be 
discohesive in the central part of the nest and 
aggregate at the periphery. Multinucleated giant 
cells may be seen. The pleomorphic subtype pre- 
sents as a solid growth of highly pleomorphic cells 
with abundant eosinophilic cytoplasm. 
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Rhabdomyosarcoma, Fig. 1 Embryonal rhabdomyo- 
sarcoma of the urinary bladder, formed by undifferentiated 


round and spindle cells with scattered rhabdomyoblasts 
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Rhabdomyosarcoma 


Rhabdomyosarcoma, Fig. 2  Paratesticular spindle cell 
rhabdomyosarcoma, with intersecting fascicles of elon- 
gated neoplastic cells 


immunophenotype 


The most useful immunohistochemical markers 
for skeletal muscle differentiation are desmin, 
myogenin (Myf4), and MyoD1, which are sensi- 
tive and specific. 


Molecular Features 


The majority of alveolar rhabdomyosarcomas pre- 
sent a PAX3-FOXOI or PAX7-FOXOI1 gene 
fusion. A subset of spindle cell RMS presents 
MYODI mutations, often associated with a coex- 
istent PIK3CA mutation. 


Differential Diagnosis 


Other tumors with myogenic differentiation, 
including inflammatory myofibroblastic tumor 
and smooth muscle tumors, can be easily ruled 
out based on the histologic and immunohisto- 
chemical findings. The distinction between solid 
or translocation negative alveolar RMS and 
embryonal RMS may be difficult. The tumor pop- 
ulation in embryonal RMS is more heteroge- 
neous, with the presence of round and spindle 
elements, while neoplastic cells of alveolar 
RMS are larger and show a more diffuse 
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immunostaining for myogenin. Desmoplastic 
small round cell tumor (DSRCT) shows partial 
overlapping histologic and immunophenotypic 
features (desmin positivity) with embryonal and 
alveolar RMS. However, RMS is positive for 
myogenin, which is not detected in DSRCT. In 
the rare cases occurring in adult patients, 
sarcomatoid carcinoma with heterologous 
rhabdomyoblastic differentiation must be entered 
in the differential diagnosis. 
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Schistosomiasis of the Bladder 
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Histopathology and Molecular Diagnostics, 
University Hospital Careggi, Florence, Italy 


Synonyms 


Bilharziasis; Schistosomal disease of the urinary 
bladder 


Definition 


Chronic disease due to Schistosoma haematobium 


Clinical Features 


¢ Incidence 
In Africa and Eastern Mediterranean, the infec- 
tion with Schistosoma haematobium affects 
large percentage of the people. 

°. Age 
Young people in endemic areas 

e Sex 
Male/female ratio is 4:1. 
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e Site 
The involvement of different urogenital organs 
may occur; the urinary bladder is more fre- 
quently affected (Zahran et al. 1976), but can 
be seen in the prostate and seminal vesicles also. 

e Treatment 
Anti-helminth drugs. Ulcerations may require 
partial cystectomy. 

e Outcome 
It is a chronic disease. It causes non-specific 
symptoms with dysuria, pain, and eventually 
voiding alterations. It may cause, if untreated, 
pyelonephritis and hydronephrosis and a high 
incidence of squamous cell carcinoma but also 
urothelial carcinoma and more rarely adeno- 
carcinoma. Complications, such as ulceration, 
may occur during inactive phase of disease. 


Macroscopy 


Chronic disease is characterized by sandy patches, 
ulceration, and polyps. Cystoscopically, these fea- 
tures may mimic neoplasia 


Microscopy 


Initial phase of infection is egg deposition with 
hematuria. Schistosoma infestation and egg depo- 
sition lead to granulomatous inflammatory reac- 
tion with eosinophilic cells. In chronic disease, 
eggs become calcified (Fig. 1) and cause fibrosis. 
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Schistosomiasis of the Bladder, Fig. 1 Calcified eggs 
of Schistosoma 


Schistosomal disease of the urinary bladder induces 
a wide spectrum of histologic changes, including 
development of urothelial polyps, ulceration, 
hyperplasia, metaplasia, dysplasia, and carci- 
noma. The spectrum of urothelial proliferation 
includes hyperplastic squamous epithelium 
that is often keratinized. Hyperplasia associated 
with severe urinary schistosomiasis is seen in all 
stages of disease, although more commonly in the 
late stages. Dysplastic changes may accompany 
squamous metaplasia. Urinary schistosomiasis 
may also cause bladder cancer mainly of the squa- 
mous cell carcinoma type, but some patients may 
develop urothelial carcinoma, adenocarcinoma, 
or small-cell carcinoma (Almeida et al. 2014). 
Squamous cell carcinoma in these patients is usu- 
ally low grade, may be verrucous, and has a 
better prognosis than non-schistosomiasis-induced 
squamous cell carcinomas that are often high 
grade. 


Schwannoma 
Immunophenotype 


Non-specific 


Molecular Features 


Non-specific 


Differential Diagnosis 


Schistosomal infestation may be incorrectly diag- 
nosed as cystitis. The findings of a single egg of 
Schistosoma haematobium surrounded by acute 
inflammatory response and/or the calcified eggs 
that may be also numerous are pathognomonic for 
infectious disease. Microspheres in selective 
internal radiation therapy (SIRT) may look similar 
to the eggs of Schistosoma, but microspheres are 
more spherical than Schistosoma eggs. 
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Synonyms 


Neurilemmoma; Neurinoma 


Schwannoma 
Definition 


Schwannoma is a nerve sheath tumor originating 
from Schwann cells of peripheral nerve fibers. It 
usually occurs in the head and neck or in the 
extremities, while the presence in urogenital sys- 
tem is rare. It can arise as a sporadic lesion, or, 
more frequently, in organs as the bladder, it may 
be found in association with neurofibromatosis, 
especially type 2, schwannomatosis, and Carney 
syndrome. 


Clinical Features 


e Incidence 
Schwannoma is a rare lesion in the genitouri- 
nary tract. In the bladder it is mostly related to 
von Recklinghausen’s disease, while sporadic 
cases represent <1% of all bladder tumors, 
with eight cases described in literature 
(Bakurov et al. 2018), while in the penis, 
34 cases are reported until 2018 (Han et al. 
2018), with few in association with NF1. In 
the prostate, seminal vesicle and spermatic 
cord schwannoma is exceedingly rare. 

°. Age 
Schwannoma occurs over a wide range of ages. 
In the bladder it can be found in males of 
40-60 years old, while in the penis, patients 
are usually younger, from 12 to 78 years old 
(mean age of 39.2 years) (Bakurov et al. 2018; 
Han et al. 2018). 

e Sex 
The tumor usually occurs in male and female 
without significant sex predisposition. 

e Site 
The tumor can occur in the bladder, prostate, 
testicle, seminal vesicles, spermatic cord, and 
external genitalia (penis and scrotum) (Huang 
et al. 2018; Bakurov et al. 2018; Han et al. 
2018; McKenney 2018; Chan et al. 2007). 

e Treatment 
Complete surgical excision is the treatment of 
choice, usually with a conservative approach. 
Indeed, in the bladder, partial cystectomy 
(with laparoscopic or open approach) or 
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transurethral resection of bladder tumor 
(TURBT) may be employed (Bakurov et al. 
2018; Han et al. 2018; McKenney 2018; 
Chan et al. 2007). 
* Outcome 

Schwannoma is a benign tumor. If surgical 
excision is not complete, schwannoma can 
recur. For the risk of recurrence, at least a 
2-year follow-up is necessary. In exceeding 
rare cases, malignant transformation is 
reported (Huang et al. 2018). 


Macroscopy 


The mass is usually circumscribed. The external 
surface is regular and smooth; in some cases the 
lesion can be multilobulated. The inner part of the 
lesion can present solid, cystic, hemorrhagic 
areas. The color ranges from white to yellow 
(Huang et al. 2018; Bakurov et al. 2018; Han 
et al. 2018; McKenney 2018). 


Microscopy 


At low power, schwannoma is a well- 
circumscribed lesion, with a capsule formed by 
epineurium and residual nerve fibers. The tumor 
consists of well-differentiated Schwann cells, 
arranged in typical Antoni A and Antoni B areas 
represented heterogeneously in the same lesion. 
Antoni A areas are densely cellular, while Antoni 
B areas are poorly cellular and characterized by 
the presence of abundant myxomatous matrix. 
One of the hallmarks of this lesion is the presence 
of Verocay bodies, which are structures composed 
by two rows of aligned nuclei separated by 
fibrillary cell processes (Fig. 1). The stroma is 
characterized by the presence of large, thick- 
walled, irregularly spaced vessels, mostly in 
Antoni B areas, often filled with thrombus mate- 
rial. In the background, lymphoid aggregates are 
often seen, especially in the subcapsular region. 
At higher magnification, cells are spindle or elon- 
gated, with oval, angulated nuclei and pale cyto- 
plasm. Neither pleomorphism nor atypia is found 
and mitotic index is low (Ki67 around 1%). 
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Schwannoma, Fig. 1 Antoni type A area with Verocay 
body formation in a typical Schwannoma 


Several variants of schwannoma are described, 
including cellular, glandular, epithelioid, and 
ancient. In the urogenital area, one example of 
ancient schwannoma has been reported (Chan 
et al. 2007), which is characterized by degenera- 
tive changes, as the lesion is usually large and 
long standing. Degenerative changes comprise 
cyst formation, calcification, areas of hemor- 
rhages, and hyalinization. At high power, 
Schwann cells exhibit nuclear atypia, with large, 
hyperchromatic, and sometimes multilobated 
nuclei. However, mitotic figures are absent. 

Malignant transformation in urogenital 
schwannoma is an exceeding rare event. However, 
it is important to know that when it occurs, it usually 
has an epithelioid appearance, with large, round, 
and atypical cells with eosinophilic cytoplasm. 


Immunophenotype 


Schwannoma cells express strong positivity to 
S100 protein, both in nuclei and in cytoplasm. 
CD34 is often positive in subcapsular region. 
Cells are usually negative for muscle markers 
and cytokeratins. 


Molecular Features 


Some schwannomas in the urogenital area, espe- 
cially in the bladder, are related to syndromes such 


Schwannoma 


as neurofibromatosis type II, schwannomatosis, or 
Carney syndrome. In these cases, inactivating 
mutations of the NF2 gene and SMARCB/ gene 
and mutation of PRKARIA, respectively, are 
found (Rodriguez et al. 2012). 


Differential Diagnosis 


The diagnosis of schwannoma can be challenging 
for clinicians and radiologists, since in the uro- 
genital tract, several neoplasms can have similar 
clinical and imaging findings. Indeed, in the blad- 
der, ultrasounds and CT scan do not differentiate 
between schwannoma and other lesions, while 
MRI is better, but still not sufficient to differenti- 
ate schwannoma from carcinoma (Bakurov 
et al. 2018). 

Although on histological examination the 
diagnosis of schwannoma is usually straightfor- 
ward and immunohistochemical stains are used to 
confirm it, sometimes other lesions can mimic its 
appearance. 

Overall, other tumors with neural differentia- 
tion have to be excluded, including neurofibroma, 
solitary circumscribed neuroma, and, in case of 
ancient schwannoma with degenerative changes 
and nuclear atypia, malignant peripheral nerve 
sheath tumor (MPNST). 

Neurofibroma has similarities with 
schwannoma, but it lacks capsule and the typical 
Antoni A and Antoni B areas. It is formed by 
spindle cells scattered in abundant myxoid stroma. 
On immunohistochemical analysis, S100 is posi- 
tive but usually stains 40-50% of the cellular pop- 
ulation, while CD34 is also strongly positive. 

Solitary circumscribed neuroma is an encapsu- 
lated lesion, with a lobular pattern of growth, 
composed of Schwann cells with little amount of 
myxoid stroma. The lesion stains positive for 
S100 and CD34 and has an incomplete perineural 
capsule, which stains positive for EMA. 

In case of schwannoma with degenerative 
changes, such as hemorrhagic and hyalinized 
areas and the presence of cysts and calcification, 
the lesion has to be differentiated from malignant 
peripheral nerve sheath tumor (MPNST) and well- 
differentiated leiomyosarcoma. MPNST has an 


Sclerosing Adenosis of the Prostate 


infiltrative growth and areas of necrosis, and it is 
usually hypercellular. The cells express S100 
weakly and/or focally and Ki-67 is usually high. 
The immunohistochemical stains are useful even 
in case of leiomyosarcoma, as it expresses myo- 
genic markers, including actin and desmin, and it 
is negative for S100. 
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Definition 


Sclerosing adenosis (SA) of the prostate is a 
benign, small, acinar proliferation of well-formed 
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glands in dense spindle cell stroma, with a 
distinct immunohistochemical profiles (Berney 
et al. 2007; Collina et al. 1992; Grignon et al. 
1992; Herawi et al. 2005; Jones et al. 1991). 


Clinical Features 


e Incidence 
It is incidentally found in about 2% of TURP 
specimens. 
°. Age 
Usually in the age of benign prostatic 
hyperplasia. 
° Sex 
Male. 
e Site 
Central zone. 
e Treatment 
None. 
e Outcome 
Benign. 


Macroscopy 


Not identifiable. 


Microscopy 


Small microacini, solid clusters, cords, and single 
cells are seen in a background of cellular 
spindle cell stroma. Glands are lined by cells 
with clear or amphophilic cytoplasm and 
nuclei without prominent nucleoli. Sclerosing 
adenosis with significant cytological atypia 
mimics adenocarcinoma. Presence of an intact 
basal cell layer allows to distinguish it from PCa 
(Fig. 1) (Berney et al. 2007; (Cheng and Bostwick 
2010; Collina et al. 1992; Grignon et al. 1992; 
Herawi et al. 2005; Jones et al. 1991). 


Immunophenotype 


Unique immunophenotype of the basal cell 
layer: positive stains for high-molecular weight 


the Prostate, 


Adenosis of 
Fig. 1 Sclerosing adenosis 
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cytokeratin 34betaE12 and/or p63; S-100 protein 
and smooth muscle actin (SMA) (ie., 
myoepithelial metaplasia) (Collina et al. 1992; 
Jones et al. 1991). 


Molecular Features 


Typical sclerosing adenosis is diploid; atypical 
sclerosing adenosis has aneuploid DNA content 
(Cheng and Bostwick 2010). 


Differential Diagnosis 


Adenocarcinoma of the prostate is the main 
differential diagnosis. Sclerosing adenosis 
accounts for up to 10% of cases overdiagnosed 
as PCa (Berney et al. 2007; Collina et al. 1992; 
Grignon et al. 1992; Herawi et al. 2005; Jones 
et al. 1991). 

Multiple light microscopical and immunohis- 
tochemical features differentiate typical SA from 
PCa, including: 


. Intact basal cell layer 

. Myoepithelial metaplasia 

. Cellular spindle cell stroma 

. Variably thickened basement membrane 
. Absence of significant cytological atypia 
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Sclerosing Lipogranuloma 
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Synonyms 


Eosinophilic sclerosing lipogranuloma; Paraffinoma 


Definition 


Sclerosing lipogranuloma (SLG) is a rare, reactive 
lesion, with both primary idiopathic and 


Sclerosing Lipogranuloma 


secondary traumatic origin, composed by granu- 
lomatous inflammation consequent to injury of 
the adipose tissue. 


Clinical Features 


e Incidence 
Sclerosing lipogranuloma is a rare lesion, with 
most cases reported as secondary to foreign 
material injection of oil-based substances in 
the external genitalia. Idiopathic cases are 
exceeding rare (Ricchiuti et al. 2012; Ohtsuki 
et al., 2007; Foxton et al., 2011; Singam 
et al. 2010). 

°. Age 
Sclerosing lipogranuloma can occur at all ages. 
In particular, if the lesion is secondary to injec- 
tion of foreign substances, it is more likely to 
occur in young adults (Ricchiuti et al. 2012; 
Ohtsuki et al. 2007; Foxton et al. 2011; Singam 
et al. 2010). 

e Sex 
The lesion typically occurs in male genital 
region. 

e Site 
Most common sites of occurrence comprise 
perineal region and scrotum, but sclerosing 
lipogranuloma may also be found in penis, 
testis, and spermatic cord (Ricchiuti et al. 
2012; Ohtsuki et al. 2007). 

e Treatment 
Treatment options can be divided into conser- 
vative and surgical. The conservative treatment 
comprises a close observation of the patients or 
the use of antibiotics or steroids, which are 
very effective. Surgical treatment can be 
performed as partial or complete mass excision 
(Singam et al. 2010). It seems that a combina- 
tion of corticosteroid and subsequent excision 
could be the optimal therapeutic strategy 
(Ohtsuki et al. 2007; Singam et al. 2010). In 
some cases of secondary SLG, the evacuation 
of foreign substance is mandatory (Foxton 
et al. 2011). 
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e Outcome 
The lesion is benign and self-limited, some- 
times with spontaneous regression after biopsy 
or incomplete excision. However, in the latter 
case, early recurrence may also be seen 
(Ohtsuki et al. 2007; Singam et al. 2010). 


Macroscopy 


The mass is usually slow growing, deep and sub- 
cutaneous with swelling and pain of the interested 
region. In advanced stages cutaneous involve- 
ment can be seen, with necrosis, ulceration and 
secondary infection (Ricchiuti et al. 2012; 
Ohtsuki et al. 2007; Foxton et al. 2011). 


Microscopy 


At low power, in the dermis or subcutaneous 
fibroadipose tissue, multiple granulomas com- 
posed of multinucleated giant cells, foamy histio- 
cytes and epithelioid cells of foreign body type are 
seen, usually associated with eosinophil infiltra- 
tion in cases of primary SLG. 

At higher magnification, the multinucleated 
cells tend to have degenerated lipids in their cyto- 
plasm, which are seen as fine foldings of mem- 
branous structures. 

If the lesion is secondary to the injection of 
substances, degeneration of elastic fibers, 
collagenization of neurovascular bundles, and 
endarteritis are present in the background, in asso- 
ciation with pseudo-cystic spaces sometimes 
filled with lipid foreign material (Ricchiuti et al. 
2012; Ohtsuki et al. 2007; Foxton et al. 2011; 
Singam et al. 2010). 


Immunophenotype 


Multinucleated giant cells and epithelioid cells 
stain positive for CD68, indicating their histio- 
cytic origin. The lymphocytic infiltrate is com- 
posed mostly by T cells, in association with 
S100 positive dendritic cells. 
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Differential Diagnosis 


The differential diagnosis with infectious and 
malignant conditions is based on clinical exami- 
nation, since the microscopic features are quite 
characteristic of granulomatous reaction. If the 
lesion involves the testis, an immunohistochemi- 
cal panel comprising PLAP and gamma-glutamyl 
transpeptidase may be necessary to differentiate 
this lesion from a germ cell tumor (Ricchiuti et al. 
2012; Ohtsuki et al. 2007; Foxton et al. 2011; 
Singam et al. 2010). 
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Synonyms 


Fat necrosis of the scrotum 


Scrotal Fat Necrosis 
Definition 


Firm nodules in the lower part of the scrotal wall. 


Clinical Features 


* Incidence 
It occurs in stout or fat boys before puberty. It 
represents 1% of the acute pediatric lesion 
arising in the scrotum (Murphy et al. 2006). 

°. Age 
It affects children and adolescents. 

e Sex 
Male 

e Site 
Scrotum: usually the lesions are bilateral and 
symmetrical (Peterson et al. 1976). The testis is 
not involved. 

¢ Treatment 
Most cases are conservatively managed. When 
diagnosis is not clear clinically, lumpectomy is 
advocated. 

e Outcome 
Benign 


Macroscopy 


Ill-defined gray-yellow nodules limited to the 
scrotal wall. 


Microscopy 


Histologically, the lesions show fat necrosis with 
inflammation (Ong and Solomon 1973). 


Differential Diagnosis 


Biopsies in this setting are exceptional; the diag- 
nosis in the majority of the cases is clinically done 
(history of cold exposure prior to the onset of 
scrotal pain and ultrasound evaluation). Differen- 
tial diagnosis must be done with fat tumors 
such lipoma (characterized by lobules of adipose 
tissue separated by fibrous tissue) and sclerosing 


Seminal Vesicle Adenocarcinoma 


lipogranuloma (characterized by numerous lipid 
vacuoles of variable size in a sclerotic stroma with 
numerous foamy histiocytes and multinucleate 
giant cells). 
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Definition 


Primary seminal vesicle adenocarcinoma (PSVA) 
is an extremely rare malignancy ranging from 
well-differentiated adenocarcinoma forming pap- 
illary structures to poorly differentiated histology. 
PSVA should be localized exclusively or mainly 
to the seminal vesicle and a secondary origin from 
prostate, colon, or bladder should be excluded 
(Campobasso et al. 2012; Lote et al. 2013). 


Clinical Features 


e Incidence 
Only approximately 60 cases have been 
reported to date. 
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« Age 
The age of onset is quite varied, ranging from 
19 to 90 years old. 

e Sex 
Male. 

e Site 
Seminal vesicle. 

e Treatment 
Currently, there is no established guideline for 
the treatment of seminal vesicle adenocarci- 
noma. Complete resection appears to offer the 
best chance for therapy but hormonal manipu- 
lation and radiotherapy seem to be effective as 
adjuvant treatment modalities (Thyavihally 
et al. 2007; Yin and Jiang 2018). 

* Outcome 
Prognosis is poor, with survival usually 
<3 years (Thyavihally et al. 2007; Yin and 
Jiang 2018). 


Macroscopy 


The tumours are usually large (3—5 cm) with solid 
and cystic areas and may invade adjacent struc- 
tures (Fig. 1). 


Microscopy 
PSVA is mostly a papillary clear cell tumour, 


with some trabecular and glandular patterns 
and occasional hobnail tumour cells and mucin 


Seminal Vesicle Adenocarcinoma, Fig. 1 Whole 
amount section of seminal vesicle adenocarcinoma 
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secretion. There is no accepted grading system 
(Campobasso et al. 2012; Lote et al. 2013). 


Immunophenotype 


Immunohistochemistry (IHC) staining of most 
seminal vesicle adenocarcinoma is characterized 
by staining that is positive for carbohydrate 
antigen-125 (CA-125), cytokeratin 7 and negative 
for prostate-specific antigen (PSA) and 
cytokeratin 20 (Ohmori et al. 1994; Ormsby 
et al. 2000). 


Differential Diagnosis 


The main differential diagnoses are potential 
surrounding carcinoma such as colorectal carci- 
noma, urothelial carcinoma, and especially pros- 
tate carcinoma (Campobasso et al. 2012; Lote 
et al. 2013). 
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Synonyms 


Cystadenoma; Cystosarcoma phyllodes 


Definition 


Mixed epithelial and stromal tumors are biphasic 
tumors with stromal and benign epithelial compo- 
nents (Reikie et al. 2015; McKenney 2018). 


Clinical Features 


* Incidence 
Fewer than two dozen 
reported. 

. Age 
Patients aged 37—66 years. 

e Sex 
Male. 

e Site 
Seminal vesicles. 

¢ Treatment 
See outcome. 

e Outcome 
No recurrences of cystadenoma or 
fibroadenoma have been reported after exci- 
sion. Adenosarcoma may be curable by 
cystoprostatectomy or may be incurable and 
metastatic (Fain et al. 1993; Laurila 
et al. 1992). 


cases have been 


Macroscopy 


These cystic to solid masses can be as large as 
14 cm in size. 


Seminal Vesicle Mixed Epithelial and Stromal Tumors 
Microscopy 


In cystadenoma, gland spaces of various sizes are 
lined by non-atypical cells, are arranged in a 
lobular pattern, and form branching lumens and 
cysts in a spindle cell stroma. Granular 
intraluminal secretions are usually noted. In 
fibroadenoma, the stromal component is more 
pronounced than in cystadenoma. Hypercellular 
stroma is composed of uniform spindle cells, 
arranged in fascicles and interspersed between 
the glands. Adenosarcoma has infiltrative bor- 
ders, cell atypia, increased mitotic activity, hem- 
orrhage, and necrosis. The stroma that is focally 
densely cellular and condenses around distorted 
gland spaces lined by cuboidal epithelium (Fain 
et al. 1993; Laurila et al. 1992; Reikie et al. 2015; 
Figs. 1 and 2). 


immunophenotype 


Epithelial cells are positive for cytokeratin 7, 
CK34BE12 and negative for prostate-specific 
antigen. Stromal cells are weakly positive for 
smooth muscle actin and negative for S100 
protein; positive for vimentin, estrogen and 
progesterone receptors, and desmin (Reikie 
et al. 2015; Figs. 3 and 4). 
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Seminal Vesicle Mixed Epithelial and Stromal 
Tumors, Fig. 2 Mixed Epithelial and Stromal tumor: 
stromal component 


Seminal Vesicle Mixed Epithelial and Stromal 
Tumors, Fig. 3 CK34fBE12 labels epithelial cells 


and Stromal 
Tumors, Fig. 1 Microscopic appearance of a mixed epi- 
thelial and stromal tumors of seminal vesicle 


Seminal Vesicle Mixed Epithelial 


Seminal Vesicle Mixed Epithelial and Stromal 
Tumors, Fig. 4 Alpha-smooth muscle actin diffusely 
positive in the stromal component 
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Differential Diagnosis 


The most significant differential diagnosis on 
biopsy is prostatic cystadenocarcinoma (Paner 
et al. 2016). A cystadenocarcinoma of prostatic 
origin can be differentiated by positivity for pros- 
tatic epithelial markers, such as NKX3.1 or PSA. 
In contrast, seminal vesicle epithelium lacks this 
expression and commonly shows nuclear PAX-8 
reactivity. 
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Definition 


Keratinizing squamous cell carcinoma originating 
in the seminal vesicles (Tabata et al. 2002; Tang 
et al. 2016; Wang et al. 2013; Yanagisawa 
et al. 2002). 


Seminal Vesicle Squamous Cell Carcinoma 


Clinical Features 


e Incidence 
Four cases have been reported. 

°. Age 
The patients were aged 26, 54, 61, and 
69 years. 

e Sex 
Male. 

e Site 
Seminal vesicles. 

* Treatment 
Early diagnosis and treatment are crucial for 
primary squamous cell carcinoma of the sem- 
inal vesicle. 

* Outcome 
The young patient received complete resection 
of the tumor; 28 months after surgery pelvic 
metastases were identified. In one patient, rectal 
metastasis occurred 7 months after resection, 
despite chemotherapy, leading to death. Another 
patient had no evidence of disease after external 
beam radiation, with no recurrence 2.5 years 
later (Tabata et al. 2002; Tang et al. 2016; 
Wang et al. 2013; Yanagisawa et al. 2002). 


Macroscopy 


The tumors were septated cystic and solid masses 
measuring 4—11 cm. 


Microscopy 


Keratinizing squamous cell carcinoma is observed 
along with squamous metaplastic foci and vari- 
ously sized cystic spaces. The tumor is associated 
with marked chronic inflammation (Tabata et al. 
2002; Tang et al. 2016; Wang et al. 2013; 
Yanagisawa et al. 2002; Fig. 1). 


Differential Diagnosis 


There are no specific morphologic criteria for 
differential diagnosis with secondary tumors 
with identical morphology. 


Seminal Vesicle, Normal Histology 
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Vesicle Cell Carcinoma, 


Seminal 
Fig. 1 Microscopic appearance of keratinizing squamous 
cell carcinoma of the seminal vesicle 


Squamous 
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Synonyms 


Seminal glands; Vesicular glands 


Seminal Vesicle, Normal Histology, Fig. 1 Whole 
amount section of prostate and seminal vesicles 


Anatomy 


Seminal vesicles are a pair of glands located 
below the bladder, lateral to the vas deferens, 
and in connection with the base of the prostate 
(Tjionas et al. 2015). 


Function 


Seminal vesicles release up to 60% of the fluid 
found in semen. The other 40% is produced by the 
prostate and bulbourethral glands. 


Size 


The normal seminal vesicle measures 
3.0 cm + 0.8 in length and 1.5 cm + 0.4 in 
diameter. 


Macroscopy 


Seminal vesicles are a pair of glands located 
below the bladder and in connection with the 
base of the prostate. The vesicles are blind 
pouches and are rounded on their most 
superior aspects and taper to their inferior aspects 


(Fig. 1). 


374 


Seminal Vesicle, Normal Histology, Fig. 2 Seminal 
vesicle — normal histology 


Microscopy 


Seminal vesicle has thick muscular wall, complex 
mucosal folds, columnar and basal cells. Cyto- 
plasm has large coarse golden yellow-brown 
lipofuscin/lipochrome granules. Columnar cells 
also have atypical appearing “monster” cells 
with prominent nuclear atypia and degenerative 
appearance. 

The outpouching from the seminal vesicle 
epithelium can give origin to clusters of small 
glands that mimic prostate cancer (Shah et al. 
2001; Mills 2012). The key to the differential 
diagnosis is in recognizing the degenerative 
nuclear atypia, the characteristic yellow 
pigment and the nearby seminal vesicle 
epithelium; immunohistochemistry for MUC6 
or PAX2 can help if necessary (Tjionas et al. 
2015) (Fig. 2). 


immunophenotype 


Not applicable. 


Immunohistochemistry 


e MUC6 and PAX2 are positive in seminal ves- 
icles and negative in prostate glands. 


Seminal Vesicle, Normal Histology 


Seminal Vesicle, Normal 
Table 1 Important diseases (links) 


Affected by 
diseases like 


Histology, 


Specific 
organ 
Cystadenoma 
(Fibroadenoma/ 
adenoma) 
Mesenchymal 
tumor (benign) 
Mixed epithelial 
and stromal tumor 
(low grade) 
Adnexal tumor of 
probable Wolffian 
origin 


Seminal 
vesicles 


Benign neoplasms 


Neoplasms of 
indeterminate or low 
malignant potential 


Adenocarcinoma 
Squamous cell 
carcinoma 

Small cell 
carcinoma 
Undifferentiated 
Adenosarcoma 
(cystosarcoma 
phyllodes) 
Mesenchymal 
tumors (sarcomas) 
Metastatic tumors 


Malignant 
neoplasms 


e PSA and PSAP can be positive in both seminal 
vesicles and prostate glands (Table 1). 
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Synonyms 


Germinoma 


Definition 


A malignant germ cell tumor morphologically 
represented by cells similar to primordial germ 
cells/gonocytes. 


Clinical Features 


e Incidence 
Seminoma comprises 40-50% of all GCTs. 
About 10% of seminoma patients have a his- 
tory of criptorchidism and higher proportions 
have been noted in patients with immunodefi- 
ciency disorders. 

°. Age 
It occurs commonly between the age of 25-50, 
with a peak incidence at about 34 years. Semi- 
noma is virtually nonexistent before puberty 
and it is rare in adolescence (1%) with the 
exception of children who have a disorder of 
sex development; seminoma is rare in men 
older than 70 years (Berney et al. 2008). 

e Site 
Most patients present with a testicular mass, 
while 3% of seminomas present with 
symptoms related to metastatic localization as 
lower back pain caused by retroperitoneal 
lymphnode involvement. Other lymphnodal 


375 


metastases could occur to the mediastinal and 
cervical lymphnodes; visceral metastases 
typically occur in the liver and lungs, and the 
bone is sometimes affected by seminomatous 
spread. 

e Treatment 
Orchiectomy. 

e Outcome 
Among GCTs, seminomatous forms had the 
highest survival rate (98%). Survival is consis- 
tently lower for patients aged 65 years or more 
than for younger patients. Patients with clinical 
stage I disease who are managed by surveil- 
lance protocols, adjuvant radiation, or single- 
agent chemotherapy achieve a 95-98% overall 
5-year survival rate. Predictors of relapse 
include primary tumor size >3 cm, rete testis, 
hilar tissue and epididymal involvement, and 
possibly vascular invasion, but the need for 
predictive factors of recurrence is still debated. 
The disease specific survival of patients with 
advanced stage disease with cisplatin-based 
chemotherapy is 83%. An adverse prognostic 
finding in the advanced stage is the occurrence 
of nonpulmonary visceral metastases. 


Macroscopy 


Small seminomas are homogeneous, well- 
circumscribed tumors generally bulging above 
the testicular parenchyma as a lobulated, solid 
whitish or tan or pale-yellow nodule without a 
capsule (Fig. 1). Large seminomas cause marked 
testicular enlargement, showing small necrotic 
areas and small dot-like hemorrhages, while 
large hemorrhagic, firm, or cystic areas are 
strongly suggestive of a non seminomatous 
component in mixed tumors. 


Microscopy 


The typical microscopic pattern of seminoma 
shows lobules which are separated by thin fibrous 
septa (Fig. 2). The cells resemble immature 
spermatogonia and are rather monomorphous. 
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Seminoma, Fig. 1 Seminoma. A lobulated pale yellow 
tumor bulges above the cut surface of the testis 
(hemisection on the left) 


Seminoma, Fig. 2 Seminoma. Multinodular pattern of 
growth with fibrous septa 


The cytoplasm is rich in glycogen and appears 
water-clear in formalin fixed material (Fig. 3), a 
large regular nucleus contains one or more large 
nucleoli and finely granular chromatin. In semi- 
nomatous cells, evenly spaced non overlapping 
nuclei in most cases contribute to a diffuse pattern 
of growth interrupted by fibrous septa with lym- 
phocytic infiltrate (Fig. 4). Intertubular growth is 
common at the periphery of the tumor but it is 
infrequently predominant (Fig. 5) (Henley et al. 
2004). The amount of lymphatic infiltration varies 
from some few lymphocytes to heavy infiltration 


Seminoma 
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Seminoma, Fig. 3 Seminoma. The tumor cells have 
abundant clear cytoplasm, well-defined cytoplasmic bor- 
ders, nuclei with prominent nucleoli 


Seminoma, Fig. 4 Seminoma. Diffuse sheet-like pattern 
of growth 
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Seminoma, Fig. 5 Seminoma. Intertubular growth of 
tumor cells 


and formation of lymphoid follicles. Furthermore, 
in about one-third of seminomas, epithelioid 
granulomas also develop. In these noncaseating 
granulomatous reactions epithelioid cells and 
Langhans or not-specific giant cells may also be 
seen. Occasionally, the granulomatous reaction is 


Seminoma 


Seminoma, Fig. 6 Seminoma. An extensive granuloma- 
tous reaction in a seminoma masks many of the neoplastic 
cells 


so extensive that it masks tumoral cells (Fig. 6), 
but their presence may be confirmed by OCT 3/4 
or PLAP positivity. Beside the classical morphol- 
ogy, there are some variants that are not been listed 
in the WHO classification because of the absence 
of prognostic or therapeutic importance: among 
others corded growth, microcystic, tubular-like 
pattern and signet-ring change are reported 
(Ulbright and Young 2005). In pseudoglandular 
and tubular seminoma, tumoral cells form small 
gland-like clefts. Accumulations of edematous 
fluid in interstitial tissue give the tumor a micro- 
cystic or cribriform appearance: with the pseudo- 
glandular pattern these features simulate the gland 
formation in yolk sac tumor. Nearly 7—10% of 
tumors contain admixed  syncytiotrophoblast 
cells, mostly close to vessels. Probably a more 
extensive use of antibodies against human chori- 
onic gonadotropin (hCG) could detect positive 
cells in more than 20% of seminomas, occurring 
also in mononucleated cells. While serum alpha 
fetoprotein (AFP) elevations are sporadically 
reported in pure seminomas, serum human chori- 
onic gonadotropin is increased in the 10-20% of 
tumors presenting syncytiotrophoblast cells. The 
presence of hCG cells should not be confused with 
true choriocarcinomas. Small hemorrhages are fre- 
quently associated with the syncytiotrophoblastic 
elements (Fig. 7). The formerly anaplastic or atyp- 
ical seminomas have not been reported in the 
recent WHO classification. High-proliferative 
activity measured by counting mitoses or cells 
positive for proliferation markers (Ki 67) does 
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Seminoma, Fig. 7 Seminoma with syncytiotrophoblast 
cells some with mulberry-like nuclei 


not, however, negatively influence the course of 
the disease. 


Immunohistochemistry 


Seminoma is positive for all markers of embry- 
onic stem cells: PLAP, OCT 3/4, NANOG, 
CD117 (c-kit), and AP-2y as well as the transcrip- 
tion factor SALL4. Others markers are the mem- 
brane glycoprotein of podocytes podoplanin 
(D2-40) and SOX 17 (Ye and Ulbright 2012). 
Cytokeratin AE1/AE3 immunoreactivity varies 
(20-36%), but it is often negative or stains only 
a minority of tumor cells (Cheville et al. 2000). 


Molecular Features 


Most patients with seminoma have no known 
genetic abnormalities. In bilateral cases, mutation 
of KIT may be the initiating event. It is believed 
that the failure of gonocytes to switch off expres- 
sion of OCT 3/4 is an early event in the pathway to 
GCNIS: Coexpression of OCT 3/4 and testis 
specific Y-encoded protein (TSPY) and the con- 
comitant expression of KIT ligand, possibly 
drives neoplastic transformation of maturation- 
delayed gonocytes to overt GCNIS. The default 
progression of GCNIS is via intratubular semi- 
noma into invasive seminoma. Like all GCTs, 
also seminoma shows gain of isochromosome i 
(12p). Many gain and losses of chromosomes 
have been reported. 


378 


Differential Diagnosis 


Embryonal Carcinoma (ECA) 

ECA in solid pattern of growth shows a 
marked cellular pleomorphism, nuclear 
crowding with overlapping and indistinct cell 
borders, irregularly shaped nucleoli, frequent 
mitoses, but the main differential features are 
the immunohistochemical stainings: seminoma 
is positive for KIT, podoplanin, and SOX 
17 and negative for CD30 and SOX 2 that are 
positive in ECA. 


Yolk Sac Tumor (YST), Solid Pattern 

YST generally shows Schiller-Duval bodies and 
frequently solid pattern is admixed with other 
patterns of growth. YSTs are strongly positive 
for pancytokeratin and OCT 3/4 negative, but 
the most specific marker is glypican-3. AFP is 
sometimes only focally expressed. 


Spermatocytic Tumor 

The multiplicity of cytological tumor appearance 
in ST together with lack of lymphocytic infiltra- 
tion or granulomatous reaction, and the absence 
of GCNIS are main histopathological differ- 
ences. ST is negative for PAS, lacks germ cell 
tumor markers, while SALL 4 and c-kit may be 
positive. 


Malignant Sertoli Cell Tumor (MSCT) 


MSCT usually lack fibrous septa with 
lymphoplasmacytic reaction. SF-1 and 
a-inhibin positivity and negativity for 


SALL 4 allow the differential diagnosis with 
seminoma. 


Monophasic Choriocarcinoma (MC) 

It is extremely rare, more frequently associated 
with hemorrhage. MC is OCT 3/4 negative, 
positive for hCG and human placental lactogen. 


Malignant Lymphoma (ML) 

ML shows predominant interstitial pattern of 
tumor cells between tubules. Germ cell markers 
are negative; CD45 and B or T-cell markers 
(depending on type) are positive. 


Sertoli Cell Tumor 
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Synonyms 


Androblastoma 


Definition 


Sertoli cell tumor (SCT) is a tumor of the gonadal 
stroma; it is composed of cells resembling embry- 
onal, prepubertal, and adult Sertoli cells. 


Sertoli Cell Tumor 


Clinical Features 


e Incidence 
SCT accounts for <1% of all testicular tumors, 
yet it is the second most common sex cord- 
stromal tumor. 

°. Age 
SCT occurs in a wide range of age, most occur- 
ring in adults. 

e Sex 
Male. 

e Site 
Testis. 

¢ Treatment 
Orchiectomy remains the only therapeutic 
option, because radiotherapy and chemother- 
apy have been unsuccessful to date. 

e Outcome 
About 12% of SCTs are malignant; malignant 
cases have also been reported in children 
(Young et al. 1998). Gynecomastia seems to 
be more frequent in malignant cases. Features 
predictive of aggressive behavior include 
extratesticular spread, size >5 cm, high-grade 
cytological atypia, > 5 mitoses per 10/HPFs, 
and necrosis and lymphovascular invasion. 
The distribution of organ metastases, as in 
malignant Leydig tumors, involves retroperito- 
neal lymph nodes and, when the tumor spreads 
by the hematogenous routes, the lung, liver, 
and bones. 


Macroscopy 


The tumor is rather small (average, 3.5 cm), well- 
circumscribed, and encapsulated. Tan white solid 
nodules generally lack necrosis and hemorrhage. 
Tumors with prominent sclerosis are typically 
smaller. 


Microscopy 


The tumor cells form well- or poorly shaped 
tubular structures (Fig. 1), and among the tumor 
cell formations, bands of fibrous tissue can be 
present in various amount, that is, when sclerotic 
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Sertoli Cell Tumor, Fig. 1 Sertoli cell tumor- Fibrous 
stroma separates small hollow or round tubules 


Sertoli Cell Tumor, Fig. 2 Cords and nests of tumor cells 
are present in a densely collagenous stroma 


stroma is exuberant, determines a sclerosing var- 
iant. This morphology requires a hypocellular 
stroma constituting >50% of the tumor and 
appears to correlate with a lower risk of metasta- 
ses (Fig. 2) (Zukerberg et al. 1991; Kao et al. 
2014). The Sclerosing Sertoli cell tumor has not 
reported as distinct entity in the 2016 WHO 
Classification. Less-differentiated tumors are 
composed of spindle-shaped cells growing in 
solid sheets, but between the well- and less- 
differentiated tumors, all possible transitional 
forms are possible. Cytological atypia is usually 
minimal to absent and mitoses are inconspicu- 
ous. Most SCTs are benign, but about 5% metas- 
tasize. Like other malignant sex cord tumors, 
malignant SCTs are quite large (7—15 cm) and 
show nuclear pleomorphism and occasionally 
vascular invasion, high grade cytologic atypia, 
>5 mitoses per high-power fields, and necrosis 
(Figs. 3 and 4) (Young et al. 1998). 


Sertoli Cell Tumor, Fig. 3 Solid and cord-like prolifer- 
ation of Sertoli cells showing pleomorphic nuclei and 
mitoses. This tumor has metastasized to the bone 


Sertoli Cell Tumor, Fig. 4 Malignant Sertoli Tumor. 
Vascular invasion 


Immunohistochemistry 


The best markers are B-catenin, FOXL2, and WT1, 
although they stain no more than 80% of SCTs. 
Calretinin, SF1, CD99, melan A, chromogranin, 
synaptophysin, and cytokeratins AE1/AE3 are pos- 
itive and the reactivity of all markers ranges 
between 28% and 75% (Divatia et al. 2015; 
Perrone et al. 2014). 


Molecular Features 


Both the NOS type and its sclerosing subtype dem- 
onstrate CTNNB1 gene (which encodes f-catenin) 
mutations in a proportion of tumors (Perrone 
et al. 2014). 


Sertoli Cell Tumor 
Differential Diagnosis 


Adenomatoid Tumor 

This tumor is located in paratesticular sites or 
in epididymis and it is positive for calretinin 
and vimentin but negative for «-inhibin and 
B-catenin. 


Sertoli Cell Nodule 

Hypoplastic nodules are a very common feature of 
cryptorchid testes, but also in normal descended 
testes. They are well circumscribed and are 
composed of small aggregates of prepubertal 
seminiferous tubules with a prominent 
basement membrane and lined with immature 
Sertoli cells. 


Yolk Sac Tumor or Tubular Seminoma 

Both these germ cells tumors have larger tumor 
cells, prominent nucleoli, and abundant cytoplasm. 
They are positive for germ cell markers (ie., 
SALL4, c-kit), negative for inhibin and SF1. 
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Definition 


Acquired cystic lesion, solitary or multiple lined 
by epithelial cells 


Clinical Features 


e Incidence 
Solitary renal simple cyst and multiple renal 
simple cysts are the most frequent cystic lesions 
of the kidney. The frequency increases with 
advancing age (Dalton et al. 1986). They are 
found to 50% of autopsy cases (Tada et al. 1983). 

°. Age 
It affects adults and elderly. 

e Sex 
There is slight male predominance. 

e Site 
They are usually unilateral. They can be single 
or multiple. 

e Treatment 
They are usually asymptomatic; their major 
issue is differentiating them from renal 
cystic neoplasms (Miller and Brown 1997; 
Tada et al. 1983; Dalton et al. 1986). In 
uncommon cases, they may require resection 
or decompression either because of their size or 
to improve recurrent pain or bleeding. 

e Outcome 
They are benign lesions. 


Macroscopy 


Solitary renal simple cyst and multiple renal sim- 
ple cysts, typically located in the cortex (Fig. 1), 
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Simple Renal Cyst, Fig. 1 Solitary renal simple cyst 
located in the cortex 


usually arise in non-diseased kidneys, and this 
serves to distinguish them from acquired multiple 
cysts usually seen in primary chronic renal dis- 
eases. They usually are translucent, may be uni- 
locular as well as multilocular, filled with clear 
serous fluid. 


Microscopy 


The cysts are lined by flattened epithelial cells. 


Differential Diagnosis 


The differential diagnosis includes polycystic dis- 
eases and neoplasms characterized extensive cys- 
tic changes (i.e., cystic nephroma, tubulocystic 
renal cell carcinoma). 
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Definition 
A rare mesenchymal tumor characterized by 


hemangiopericytomatous pattern 


Clinical Features 


e Incidence 
Intrarenal solitary fibrous tumor is a rare 
neoplasm. 


Solitary Fibrous Tumor of the Kidney 


°. Age 
It usually arises in middle-aged adults. 

e Sex 
There is no gender predominance. 

e Site 
There is no site predilection. 

¢ Treatment 
The complete surgical resection is the first 
choice of therapy if feasible. 

* Outcome 
Intrarenal solitary fibrous tumor shows an 
indolent behavior. However, aggressive cases 
have been reported (Hsieh et al. 2011). 


Macroscopy 


Well-circumscribed solitary mass with white, firm 
cut surface 


Microscopy 


The histologic appearance is the same as the pleu- 
ral tumor, characterized by spindle cells with 
bland nuclear feature without a specific pattern, 
thick bands of collagen, and prominent branching 
and hyalinized vessels (Fig. 1) (Kuroda et al. 
2014; Wang et al. 2001). 


immunophenotype 


The tumor is typically positive for CD34, STAT6 
(Saeed et al. 2019), CD99, and BCL-2. 


Solitary Fibrous Tumor of the Kidney, Fig. 1 An hypercellular area of a solitary fibrous tumor of the kidney. Note the 
prominent branching of the vessels (a). The tumor is typical positive for CD34 (b) 


Spermatic Cord Adipocytic Tumors 


Molecular Features 


NAB2-STAT6 gene fusion has been identified in 
solitary fibrous tumor. 


Differential Diagnosis 


The main differential diagnoses are synovial sar- 
coma (CD34 negative), sarcomatoid renal cell 
carcinoma (PAX8 and cytokeratin positivity), 
and smooth muscle tumors (smooth muscle 
markers usually positive). 
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Definition 
A group of mesenchymal tumors showing 


adipocytic differentiation. Currently, the WHO 
Classification recognizes three groups, according 
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to their biologic behavior: benign, intermediate 
(locally aggressive), and malignant (Fletcher 
et al. 2013). Benign adipocytic tumors of the 
spermatic cord essentially comprise lipoma and 
lipoma variants (Terada 2010), as well as rare 
examples of lipoblastoma (Eyssartier et al. 
2013). Well-differentiated liposarcoma (WDL) is 
the locally aggressive variant, while the group of 
liposarcomas includes dedifferentiated 
liposarcomas (DDL) and rare examples of myxoid 
and pleomorphic liposarcomas (Montgomery and 
Fisher 2003; Khandekar et al. 2013; Kryvenko 
et al. 2015; Zozumi et al. 2013). WDL and DDL 
are the most frequent adipocytic tumors of the 
spermatic cord. 


Clinical Features 


e Incidence 
Adipocytic tumors are the most frequent 
tumors at this anatomic site. 

°. Age 
They occur in the adult population, with the 
exception of lipoblastoma, which is a pediatric 
tumor. 

e Treatment 
Surgery is the primary treatment for eradica- 
tion of the tumor. Radiotherapy and chemo- 
therapy have been used in dedifferentiated 
and myxoid liposarcomas. 

e Outcome 
WDL is a locally aggressive tumor with ten- 
dency to local recurrence, which is often 
repeated and may involve the inguinal canal, 
pelvis, and scrotum. Progression to DDL is 
possible after recurrence. DDL has a rate of 
local recurrence between 25% and 30% and a 
metastatic rate of 6-13%. Approximately 
10% of the patients die of disease. 


Macroscopy 


Grossly, lipoma is a well-circumscribed mass with 
a homogeneous yellow cut surface, measuring 
from few cm. to 15—20 cm. Lipoblastoma shows 
a multinodular cut surface, with myxoid nodules, 
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mature fatty areas, and cystic spaces. WDL 
appears as a large, well-circumscribed yellow 
mass, with variously sized areas of gray-white 
fibrous tissue. When present, the dedifferentiated 
component appears as a distinct white firm or 
tan/gray myxoid nodule (or multiple nodules). 
Myxoid liposarcoma appears as a well- 
circumscribed, multinodular, gelatinous lesion. 
The presence of round cell areas may confer a 
white fleshy appearance. 


Microscopy 


Mature conventional lipoma is composed of lob- 
ules of mature adipocytes without atypia. When 
abundant fibrous tissue is present, the tumor is 
designated as fibrolipoma. Areas of bone and 
cartilage formation may also be present. 
Lipoblastoma shows a multinodular architec- 
ture, with a combination of groups of mature 
adipocytes separated by thin fibrous septa, and 
areas with primitive myxoid appearance, 
containing spindle cells and lipoblasts, accom- 
panied by a delicate network of capillaries 
(Fig. 1). WDL consists of mature adipocytes 
with marked variation in cell size and at least 
focal nuclear atypia (Fig. 2). Scattered hyper- 
chromatic stromal cells are seen within irregular 
fibrous bands. Lipoblasts may also occur, 


Spermatic Cord Adipocytic Tumors 


although they are not essential for the diagnosis. 
Other features include chronic inflammatory 
infiltrate that may occasionally obscure the 
adipocytic nature of the neoplasm and myxoid 
changes. DDL exhibits abrupt transition from 
WDL to a high-grade or, less frequently, low- 
grade sarcomatous component with features of 
undifferentiated pleomorphic sarcoma, 
myxofibrosarcoma, leiomyosarcoma, rhabdo- 
myosarcoma, or osteosarcoma (Fig. 3). Myxoid 
liposarcoma is a hypocellular proliferation of 
bland spindle cells in a myxoid background 


Da 


Spermatic Cord Adipocytic Tumors, Fig. 2 Well- 
differentiated liposarcoma, presenting adipocytes of vary- 
ing sizes and atypical multinucleated cells in the fibrous 
septa 


les ot 


Cord Tumors, 


Spermatic 
Fig. 1 Paratesticular lipoblastoma arising in a 2-year-old 
boy. The tumor consists of lipoblasts and immature spindle 
cells in a myxoid background accompanied by a prolifer- 
ation of thin capillaries 


Adipocytic 


Spermatic Cord Adipocytic Tumors, 
Fig. 3 Dedifferentiated liposarcoma consists of a well- 
differentiated liposarcoma component on the left side, 
next to a non-adipogenic spindle cell sarcoma 


Spermatic Cord Adipocytic Tumors 


Spermatic Cord Adipocytic Tumors, Fig. 4 Myxoid 
liposarcoma presents scattered multivacuolated lipoblasts 
next to arborizing capillaries in amyxoid background 


with a characteristic capillary network organized 
in a plexiform pattern. Lipoblasts are most often 
monovacuolated, tending to cluster around ves- 
sels or at the periphery of the lesion (Fig. 4). 
High-grade myxoid _ liposarcoma presents 
undifferentiated round cell morphology or 
hypercellular areas ranging between 5% and 
80% in extent. High-grade areas reaching >5% 
of the lesion predict unfavorable outcome. Pleo- 
morphic liposarcoma is a high-grade sarcoma 
with a variable number of lipoblasts (Fig. 5). 
Lipoblasts frequently appear as large cells with 
a multivacuolated cytoplasm and_ irregular, 
hyperchromatic, scalloped nuclei with promi- 
nent nucleoli. The outcome is dismal, with a 
metastatic rate between 30% and 50% and over- 
all mortality between 40% and 50%. 


immunophenotype 


WDL and DDL are positive for MDM2 and 
CDK4, the former usually in few cells. Lipoblasts 
are usually positive for S100 protein, but this is of 
limited diagnostic use. CD34 is also often positive 
in WDL and DDL. The non-adipogenic compo- 
nent of DDL may show variable positivity for 
myogenic markers in accordance with the pheno- 
type of neoplastic cells. 


Spermatic 


Cord Adipocytic Tumors, 
Fig. 5 Pleomorphic liposarcoma with scattered 
lipoblasts within a proliferation of spindle and pleomorphic 
cells 


Molecular Features 


Lipoma presents rearrangements of the HMGA2 
or less frequently of the HMGA/ genes, while the 
PLAGI gene is frequently rearranged in 
lipoblastoma. WDL and DDL are characterized 
by ring and/or giant marker chromosomes, which 
contain amplified sequences derived from the 
12q13-15 chromosome region. Several proto- 
oncogenes map in this region, including MDM2, 
CDK4, HMGIC, CPM, and SAS. Myxoid 
liposarcoma presents the FUS-DDIT3 or 
EWSRI-DDIT3 rearrangement. Pleomorphic 
liposarcoma presents complex chromosomal 
rearrangements, with no recurrent alteration so 
far identified. 


Differential Diagnosis 


The differential diagnosis between lipoma and 
WDL is based on the identification of cells with 
large hyperchromatic nuclei in the fibrous septa 
or lobules of fat in WDL. Immunohistochemical 
positivity for MDM2 and CDK4 may help in the 
distinction. The identification of foci of mature 
fat is necessary to separate WDL from DDL. It is 
therefore important that areas appearing as “nor- 
mal” fat adjacent to the white/gray areas of 
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dedifferentiation are thoroughly sampled to 
identify both components of DDL. In absence 
of a WDL component, the distinction between 
DDL and other non-adipogenic sarcomas is 
based on the positivity for MDM2 and CDK4 
or FISH analysis with probes for the amplified 
chromosomal regions of 12q. WDL with exten- 
sive myxoid change should be distinguished 
from myxoid liposarcoma, which does not 
show MDM2 positivity, and presents the FUS- 
DDIT3 or EWSRI-DDIT3 rearrangements. 
Myxoid liposarcoma can be separated from 
lipoblastoma because it is extremely rare in the 
first decade of life and it is usually not lobulated 
and presents cellular atypia. In addition, the 
two tumors present different chromosomal 
rearrangements. 
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Synonyms 


Angiomyofibroblastoma-like tumor 


Definition 


Rare, circumscribed, slow-growing, benign mes- 
enchymal tumor whose suggested histogenesis is 
perivascular stem cells. 


Clinical Features 


e Incidence 
Very low. About 60 cases of cellular 
angiofibroma in male genitourinary system 
are reported in English literature. 

°- Age 
It affects adults usually over 50 years of age. 

e Site 
In men, cellular angiofibroma is observed 
in the inguino-scrotal region (paratesticular, 


tunica vaginalis, epididymis, and 
spermatic cord). There are rare reports of 
perineal, urethral, and retroperitoneal 
locations. 


e Treatment 
Recommended treatment is the complete sur- 
gical excision with tumor-free margins and 
long-term follow-up exams. No indications 
for radiation and chemotherapy. 

e Outcome 
Follow-up is required because it may recur 
years after initial resection. No metastases 
have been observed. 


Spermatic Cord Cellular Angiofibroma 


Macroscopy 


Macroscopic appearance is of a well- 
circumscribed, elastic-hard, slightly mobile mass 
whose size varies between 2.5 cm and 14 cm with 
an average of 6.7 cm. The cut surface is edema- 
tous and the parenchyma is cream color with clear 
edges and focal mixoid areas. 


Microscopy 


The tumor consists of two principal components 
(Fig. 1): 


— Spindle-shaped cells with eosinophilic cyto- 
plasm and no cytological atypia; 

— Numerous irregular, round, small- to medium- 
sized, thick-walled blood vessels. They are 
often hyalinized. 


The surrounding stroma is edematous with 
variable amounts of collagen bundles. In the 
background, many mast cells and lymphoid cells 
forming clusters have been described. Some cases 
showed intralesional fat and myxoid change. 


Spermatic Cord Cellular 


Angiofibroma, 
Fig. 1 Cellular angiofibroma presents with a proliferation 
of bland spindle-shaped cells and numerous irregular, 
thick-walled blood vessels 
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Necrosis or atypical mitotic figures are absent. 
A fibrous pseudocapsule is not always visible. 


immunophenotype 


The spindle cells are usually positive for CD99 
and vimentin. In more than half of the reported 
cases, the tumor cells are positive for CD34 and 
are variably positive with desmin and smooth 
muscle actin. They are negative to cytokeratin, 
protein S-100, EMA, myogenin, inhibin, C-kit 
(CD117), and calretinin. Stains for Factor VII, 
CD31, and CD34 are also negative in the spindle- 
shaped cells but positive in the endothelial cells 
within the numerous irregular vessels. 


Molecular Features 


The loss of RB/ and FOXO1A]1 genes due to the 
deletion of the 13q14 region in cellular 
angiofibroma is reported in few papers. This 
deleted region has been also described in spindle 
cell lipoma and (extra) mammary myofibro- 
blastoma, so a morphological and genetic similar- 
ity between these three tumor types can be 
supposed. Moreover, there is the possibility of 
including cellular angiofibroma, spindle cell 
lipoma, and (extra) mammary myofibroblastoma 
in a group of entities that arise from a common 
stromal precursor cell, which undergoes (myo) 
fibroblastic or adipocytic differentiation. 


Differential Diagnosis 


Cellular angiofibroma must be distinguished 
mainly from angiomyofibroblastoma, spindle 
cell lipoma, solitary fibrous tumor, and aggressive 
angiomyxoma. 

Microscopically, angiomyofibroblastoma is 
very similar to cellular angiofibroma, but it typi- 
cally shows perivascular accentuation of tumor 
cells. 
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Spindle cell lipomas are more cellular than 
angiofibroma. The stromal collagen of spindle 
cell lipoma is more brightly eosinophilic and 
ropey collagen is a characteristic observation in 
spindle cell lipoma. Moreover, the blood vessels 
in spindle cell lipoma are usually capillary sized 
and thin walled. 

Distinction should be also made with solitary 
fibrous tumor that, however, typically shows 
keloid-type collagen and hemangiopericytoma- 
like areas. In addition, the rich vascularity with 
fibrinoid and hyalinized vessels typical of cellular 
angiofibroma is absent in SFT. 

Aggressive angiomixoma occurs most often 
in the pelvic soft tissues and perineum in young 
females and it is only exceptionally seen in men. 
It usually shows an infiltrative growth pattern 
and invasive borders in contrast to the well- 
circumscribed lesions of cellular angiofibroma. 
Furthermore, aggressive angiomyxoma exhibits 
more numerous blood vessels with large 
and thick walls and it is positive stained for 
actin and desmin (usually negative in 
angiofibroma). 
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Synonyms 


Aggressive angiomyxoma 


Definition 


Deep angiomyxoma is a locally aggressive mes- 
enchymal tumor composed by vascular and 
myxoid elements. 


Clinical Features 


e Incidence 
Deep angiomyxoma is a very rare tumor in 
male population, with fewer than 50 cases 
reported (Hsieh et al. 2018). 

. Age 
The tumor can occur in all ages, from 1 to 
82 years (Idrees et al. 2006). 

e Sex 
It usually occurs in vulvovaginal region, peri- 
neum, and pelvis of women in productive age, 
but it is occasionally seen also in men (Hsieh 
et al. 2018). 

e Site 
The most common site is the scrotum; other 
sites include the inguinal region and, occasion- 
ally, perineum, deep pelvis, spermatic cord, 
prostate, and epididymis (Fletcher et al. 2016; 
Hsieh et al. 2018; Idrees et al. 2006). 

°- Treatment 
Surgical excision is the treatment of choice, 
although achieving negative surgical margins 


Spermatic Cord Deep Angiomyxoma 


is challenging because of the infiltrative nature 
of the lesion (Hsieh et al. 2018). For cases with 
expression of estrogen/progesterone receptor, 
hormonal treatment may be employed (Idrees 
et al. 2006). 
e Outcome 

The lesion has a high risk of local recurrence, 
mostly within 5 years after complete surgical 
resection (Hsieh et al. 2018). 


Macroscopy 


The mass is usually vascular and lobulated, soft, 
compressible, often partially encapsulated. The 
cut surface is smooth, homogeneous, and gelati- 
nous, from gray to white. Recurrent tumors have 
generally the same aspects, even if fibrotic and 
hemorrhagic areas can be more prominent 
(Fletcher et al. 2016; Steeper and Rosai 1983; 
Idrees et al. 2006; Hsieh et al. 2018). 


Microscopy 


At low power, the lesion is unencapsulated or 
partially encapsulated and it is composed of spin- 
dle cells dispersed in a myxo-collagenous stroma, 
which can be pale eosinophilic or amphophilic 
(Fig. 1). The infiltrative nature of the lesion can 
be evidenced at the periphery, where extension 
to muscular and fat tissue is seen (Fletcher et al. 
2016; Steeper and Rosai 1983; Idrees et al. 2006; 
Hsieh et al. 2018). 

The hallmark of this lesion is the presence of 
prominent vessels of different caliber, sometimes 
arranged into clusters, including arteries, veins, 
arterioles, and venules with thick walls, which 
are scattered throughout the parenchyma (Idrees 
et al. 2006; Hsieh et al. 2018). 

At higher magnification, cells are bland, spin- 
dle, or stellated in shape, with indistinctive cellular 
borders and one or more cytoplasmic processes 
(Steeper and Rosai 1983). Mitosis is rare or absent. 

Occasionally, focal cystic degeneration and 
perivascular lymphoid infiltrates may be seen 
(Idrees et al. 2006). Recurrent tumors show foci 
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Spermatic Cord Deep Angiomyxoma, Fig. 1 Deep 
angiomyxoma consists of a proliferation of bland spindle 
cells dispersed in a myxo-collagenous stroma with promi- 
nent vessels 


of increased cellularity and vascularity, or some- 
times a denser eosinophilic stroma (Steeper and 
Rosai 1983). 


Immunophenotype 


Most cases show positivity to vimentin and 
desmin, while actin highlights myoid bundles 
and S100 can stain trapped nerves (Sutton and 
Laudadio 2012). The tumor usually expresses 
estrogen/progesterone receptors in female 
patients. When the lesion arises from specialized 
hormonally responsive stromal cells of the peri- 
neum, the expression of hormonal markers is 
detected also in male patients (Idrees et al. 
2006). MIBI shows an extremely low prolifera- 
tive activity (<1% of tumor cells) (Sutton and 
Laudadio 2012). 


Molecular Features 


Chromosomal translocation involving 12q13-15, 
which comprises the high mobility group 
A (HMGA2) gene, has been reported in several 
mesenchymal neoplasms (lipomas, liposarcomas, 
leiomyomas, and pulmonary hamartomas), includ- 
ing deep angiomyxomas, which could be a useful 
diagnostic marker (Dreux et al. 2010). 
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Differential Diagnosis 


The differential diagnosis is broad and includes 
superficial angiomyxoma, angiomyofibroblastoma, 
myxoid neurofibroma, low-grade myxofibro- 
sarcoma, myxolipoma, myxoid liposarcoma, myx- 
oma, and fibromatosis (Steeper and Rosai 1983; 
Idrees et al. 2006; Sutton and Laudadio 2012). 

As the name implies, superficial angiomyxoma 
is located in the dermis and subcutis; it is an 
encapsulated lesion with a lobular or multinodular 
architecture and lacks large caliber vessels, which 
is a hallmark of deep angiomyxoma. Moreover, 
superficial angiomyxoma is characterized by a 
prominent myxoid stroma (Idrees et al. 2006; 
Sutton and Laudadio 2012). 

Angiomyofibroblastoma (AMFB), shares with 
deep angiomyxoma a similar histology, even if the 
vessels of AMFB are thin-walled, and there are 
areas of different cellular density. Moreover, 
AMFB is a well-demarcated lesion, usually 
smaller than deep angiomyxoma, which occurs 
in the superficial soft tissues and never recurs 
after complete excision. One peculiar histological 
feature is the presence of multinucleated giant 
cells with linearly arranged nuclei (Idrees et al. 
2006; Sutton and Laudadio 2012). 

Myxoid neurofibroma shows similar histology 
to deep angiomyxoma, with spindle-shaped cells 
dispersed in a myxoid stroma with interspersed 
vessels, but it usually occurs in the extremities and 
it is S100 positive (Idrees et al. 2006). 

Low-grade myxofibrosarcoma usually occurs in 
older patients, and atypical cells tend to condense 
around curvilinear vessels (Idrees et al. 2006). 

Myxolipoma is characterized by the presence 
of a prominent lipomatous component in which 
some vessels, as well as some benign, spindle- 
shape cells may be seen. The presence of a lipo- 
matous component as the predominant histologi- 
cal feature of the lesion differentiates it from deep 
angiomyxoma (Sutton and Laudadio 2012). 

Myxoid liposarcoma is marked by the charac- 
teristic lipoblastic population and thin-walled ves- 
sels in a plexiform pattern of growth (Idrees et al. 
2006; Sutton and Laudadio 2012). 

Myxoma is a benign lesion of muscles of the 
extremities, with fibroblastic cells dispersed in a 
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myxoid stroma. Vessels are present at the periphery 
of the lesion. As deep angiomyxoma, it is usually 
an unencapsulated lesion (Idrees et al. 2006). 

Cellular angiofibroma is a closely related entity 
to deep angiomyxoma, but usually lacks the 
myxoid stroma and may contain intratumoral fat 
(Idrees et al. 2006). 
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Synonyms 
Desmoplastic small cell tumor with divergent dif- 


ferentiation; Polyphenotypic small round cell 
tumor 


Spermatic Cord Desmoplastic Small Round Cell Tumor 
Definition 


Desmoplastic small round cell tumor (DSRCT) is 
a high-grade aggressive round cell tumor of 
uncertain histogenesis, associated with prominent 
stromal desmoplasia and _ polyphenotypic 
differentiation. 


Clinical Features 


e Incidence 
Paratesticular DSRCT is very rare with approx- 
imately 20 such cases reported in the literature. 

°. Age 
Like DSRCT at other sites, it is seen in older 
adolescents and young adults. 

¢ Treatment 
Surgical resection, often with orchiectomy, is 
the preferred local treatment. Radiotherapy 
may also be used. Chemotherapy is part of 
the standard therapy, both in the neoadjuvant 
and adjuvant setting. 

e Outcome 
The overall survival is poor, ranging between 
15% and 30% at 5 years. However, tumors in 
the paratesticular location have a better sur- 
vival, possibly because they are detected ear- 
lier and they are more amenable to complete 
surgical resection. 


Macroscopy 


DSRCT usually appears as a multilobulated 
or multinodular mass, with a firm cut 
surface, often with foci of hemorrhage and 
necrosis. 


Microscopy 


DSRCT consists of multiple nodules, each com- 
posed of nests of uniform round cells with scant 
cytoplasm, separated by dense bands of collagen 
(Fig. 1). Areas of necrosis and brisk mitotic activ- 
ity are usually detected. 
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Spermatic Cord Desmoplastic Small Round Cell 
Tumor, Fig. 1 Desmoplastic small round cell tumor con- 
sists of sharply demarcated nests of round cells within a 
desmoplastic stroma 


immunophenotype 


Immunohistochemically, this tumor is poly- 
phenotypic, staining for vimentin, keratins, 
EMA, desmin, and NSE. Myogenin, CD99, 
CD3, CD45, CD20, and inhibin are negative. 


Molecular Features 


DSRCT is characterized by a recurrent t(11;22) 
(p13;q12) resulting in the fusion of the Ewing 
sarcoma gene, EWS, on 22q12 and the Wilms 
tumor gene, WT1, on 11p13. 


Differential Diagnosis 


The differential diagnosis of DSRCT is with other 
small round cell sarcomas, especially Ewing sar- 
coma/PNET and rhabdomyosarcoma. Diffuse 
expression of cytokeratins and EMA strongly sup- 
ports the diagnosis of DSRCT, which in turn usu- 
ally does not show the diffuse membrane 
positivity for CD99 seen in Ewing sarcoma/ 
PNET. When considering the differential diagno- 
sis between Ewing sarcoma/PNET and DSRCT, it 
should be remembered that break apart FISH anal- 
ysis of EWS gene is not diriment between the two. 
Rhabdomyosarcoma is positive for myogenin, 
which is not detected in DSRCT. 
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Synonyms 


Mammary-type myofibroblastoma 


Definition 


Benign myofibroblastic tumor with hyalinized 
collagenous stroma 


Clinical Features 


e Incidence 
Extra-mammary location of a myofibro- 
blastoma is rare (about 160 cases have been 
reported in English literature). 

°. Age 
The age ranges from 30 to 85 years with a 
median age of 55 years. 

e Sex 
Slight male predominance (65%). 


Spermatic Cord Myofibroblastoma 


e Site 
Initially described in the breast, it usually arises 
in the inguinal/groin region or along milk line. 
It is also observed in the abdominal wall, but- 
tock, back, and vaginal wall. The tumor is 
usually found in the subcutis, but may be 
deeper. Localization of the tumor in male gen- 
ital organs is very rare, but is described in the 
scrotal sac, spermatic cord, paratesticular 
region, prostate, and seminal vesicles. 

e Treatment 
Local surgical excision is sufficient. The neo- 
plasm does not appear to recur. 

* Outcome 
The prognosis of the disease is excellent. There 
is no evidence of any significant recurrence 
risk, even in the presence of positive resection 
margins. 


Macroscopy 


Encapsulated, firm, white-pink-tan-brown ovoid 
mass with nodular or whorled cut surface. The 
size of the neoplasm may vary considerably, but 
the average is 6 cm. Areas with necrosis or hem- 
orrhage are generally absent. Usually, the mass 
does not show any communication with the sur- 
rounding organ or parenchyma. 


Microscopy 


The microscopic aspects are identical to mam- 
mary myofibroblastoma. It is composed by sheets 
or short fascicles of myofibroblast-like spindle 
cells with eosinophilic cytoplasm and poorly 
defined borders (Fig. 1). The nuclei are oval with 
fine chromatin often arranged in parallel arrays or 
vague palisades similar to spindle cell lipoma. 
Small nucleoli and focal nuclear atypia with 
enlarged nuclei or multinucleation but without 
atypical mitotic figures are described. Stroma 
shows haphazard thick bundles of collagen and 
small vessels with perivascular lymphocytes; 
hyalinization and myxoid areas may be seen. An 
adipocytic component is often present (Fig. 1). 


Spermatic Cord Torsion and Testicular Infarction 


Spermatic Cord Myofibroblastoma, Fig. 1 The lesion 
is composed of spindle cells in a collagenous stroma. An 
adipocytic component is also present 


immunophenotype 


Neoplastic cells are positive for CD34 and desmin; 
expression of smooth muscle actin (SMA) is vari- 
able. Focal expression of androgen, estrogen, and 
progesterone receptors has been reported. 


Molecular Features 


The tumor shows loss of Rb-1 expression due to 
rearrangements or deletions of 13q14. The same 
genetic alteration was observed in spindle cell 
lipoma and cellular angiofibroma, so that the term 
“benign stromal/mesenchymal tumor with 13q14 
deletion” has been proposed to classify these entities. 


Differential Diagnosis 


Spindle cell lipoma and cellular angiofibroma show 
overlapping histologic and immunophenotypic fea- 
tures with myofibroblastoma. In spindle cell 
lipoma, the adipocytic component usually predom- 
inates, and there is a more haphazard arrangement 
of spindle cells. Moreover, myogenic marker 
expression is usually absent. 

Cellular angiofibroma shows thicker, 
hyalinized vessels and focal to absent immunore- 
activity for myogenic marker. 

Solitary fibrous tumor is another possible dif- 
ferential diagnosis. The tumor is composed of 
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spindle cells surrounding thick-walled, staghorn- 
like blood vessels. An admixed adipocytic com- 
ponent can be present. The spindle cells show a 
haphazard arrangement with twisting collagen 
fibers, whereas those in myofibroblastoma show 
short fascicles with broad interrupting collagen 
bands. In addition, myoid cells with abundant 
eosinophilic cytoplasm are observed only in 
myofibroblastoma. Finally, solitary fibrous tumor 
is positive for STAT6 in virtue of the presence of 
the NAB2-STAT6 gene fusion. 
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Definition 


It is a twisting of the spermatic cord that causes an 
interruption of the blood flow to the testis. 
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Clinical Features 


e Age and incidence 
This is a common surgical emergency among 
children and adolescents, with one peak in the 
neonatal period and the second peak around 
puberty. It has an incidence of 3,8 per 
100,000 males under 18 years with 65% of 
cases occurring between 12 and 18 years of 
age (Sharp et al. 2013). 

e Risk factors 
Testicular torsion may be associated with 
trauma and some congenital conditions 
(incomplete testicular descent, absent 
gubernaculum testis, testicular atrophy, and 
some others). 

e Presentation 
It usually presents with severe testicular pain, 
often accompanied by nausea and vomiting. 

e Treatment 
Spermatic cord torsion is a surgical emergency, 
and it requires an immediate surgical or manual 
intervention to restore blood flow. 

e Outcome 
To avoid irreversible ischemic damage and 
the subsequent loss of the involved testis, 
the torsion must be treated necessarily 
within 6-8 h. After 24 h of duration of 
symptoms, the success rate decreases to 
10%. Unfortunately, a certain degree of tes- 
ticular damage will remain even if the testis 
has been saved. 


Macroscopy 


In case of infarction, the testis appears brown/ 
black or reddish due to hemorrhage and necrosis. 
If the ischemic damage is minor, the interested 
area looks like a poorly circumscribed nodule of 
variable color (pink, white, gray). 


Microscopy 


The affected tissue displays variable degrees of 
intratubular and interstitial hemorrhage/ 
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Spermatic Cord Torsion and Testicular Infarction, 
Fig. 1 Intratubular and interstitial hemorrhage with tubu- 


lar injury 


hematoma and coagulative necrosis, desquama- 
tion, and necrosis of germ cells and blood extrav- 
asation (Mikuz 1985). Tubular damage is 
frequently accompanied by fibrinoid vascular 
necrosis (Fig. 1). 


Differential Diagnosis 


Spermatic cord torsion may clinically mimic 
testicular appendage torsions, some forms of 
vasculitis and testicular neoplasia (Kao 
et al. 2014). 
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Synonyms 


Epididymal nodule; Epididymal sperm granu- 
loma; Epididymis nodosa 


Definition 


It is a nodular tumorlike granulomatous lesion in 
the epididymis or the vas deferens. 


Clinical Features 


* Incidence 
Uncommon. It is related to infection, vasec- 
tomy, previous surgery, or trauma. It occurs in 
20% of the patients following vasectomy. 
°. Age 
Adult age 
e Sex 
Male 
e Site 
Epididymis or vas deferens 
¢ Treatment 
If correctly diagnosed, 
conservative. 
e Outcome 
Benign outcome 


the treatment is 


Macroscopy 


The nodule ranges 0.74 cm in greatest dimension 
and usually is firm, tender, solid or cystic, and 
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discrete, yellow-white solitary nodule in the epi- 
didymis or vas deferens. Occasionally, there are 
small multiple nodules. 


Microscopy 


Histologic examination reveals a mixed inflam- 
matory background comprising macrophages 
along with lymphocytes and neutrophils in a 
fluidy background containing many spermatozoa 
and sperm heads. Sperm heads are also noted 
within macrophages (Pérez-Guillermo et al. 
1989; Kumar et al. 2004). When cystic lesions, 
the cysts may contain sperm cells and heads. With 
time, the lesion becomes more fibrotic with occa- 
sional dystrophic calcification (Algaba et al. 
2007). Vasitis nodosa accompanies about 30% of 
sperm granulomas arising in the vas deferens 
(Schmidt and Morris 1973). 


Immunophenotype 


Macrophages stain with CD68 


Differential Diagnosis 


Distinction of spermatic granulomas from the 
tuberculous granulomatous infection is important, 
as well as distinction from malignant tumors. 
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Definition 


Cystic dilatation of the efferent ductules of the rete 
testis or epididymis. 


Clinical Features 


e Incidence 
It is a common condition, and it’s found by 
chance in 30% of men who undertake ultraso- 
nography for other reasons. 

°. Age 
It affects mainly young adult/adult males 
(20-50 years old). 

e Presentation 
It presents as an ovoid, soft, palpable mass, 
usually asymptomatic. It may become large 
and displace the testis. 

e Treatment 
A surgical solution is required only in selected 
cases, such as the persistence of the symptoms 
or the necessity of ruling out a paratesticular 
neoplasm. 

e Outcome 
It is a benign condition and the prognosis is 
excellent. 


Macroscopy 


Once removed, it appears as a collapsed mem- 
brane of a unilocular or multilocular cyst. 


Spermatocele 
Microscopy 


The wall of the cyst is lined by a single layer of 
cuboidal or flat epithelial cells, sometimes cili- 
ated. The epithelial lining may form papillary pro- 
jections lined by benign cells. The cyst contains 
proteinaceous fluid and spermatozoa. In long- 
standing spermatocele, the epithelial cells may 
be attenuated and calcifications may occur. 
Infrequently one may find some clusters of 
small blue cells that mimic small cell carcinoma. 
These cells display bland nuclei and lack mitotic 
figures or staining with neuroendocrine markers. 
According to some authors, they represent benign 
sloughed rete testis cells (Lane and Epstein 2010). 


Immunophenotype 


The cells show positive stain with cytokeratins 
and negative stain with mesothelial markers. 


Differential Diagnosis 


e Hydrocele (Yeh et al. 2007): it is by definition 
an accumulation of serous fluid between the 
visceral and parietal layers of the tunica 
vaginalis. The lining epithelium is of mesothe- 
lial origin, and the lumen doesn’t contain 
spermatozoa. 

e Tubular ectasia of rete testis: there is cystic 
dilatation of the numerous canaliculi of rete 
testis. 

e Simple cyst of rete testis. 

e Cystic dysplasia of rete testis: it is a congenital 
pediatric lesion that often associates with renal 
anomalies. 

e Sertoliform cystadenoma of rete testis: it is 
made up of cystic dilatations and tumor cells 
with sertoliform growth pattern. 
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Synonyms 


Spermatocytic seminoma (not recommended); 
Type III germ cell tumor 


Definition 


A tumor composed of cells with filamentous 
nuclear chromatin resembling spermatocytes: ini- 
tially named spermatocytic seminoma (Masson 
1946). In the 2016 WHO classification, the name 
has been changed to spermatocytic tumor (ST), 
being derived from postpubertal type germ cells, 
most commonly spermatogonia or early primary 
spermatocytes (Moch et al. 2016). Nowadays, 
both the synonyms are used (Hu et al. 2019). 


Clinical Features 


e Incidence 
Spermatocytic tumor accounts for about 1% of 
testicular germ cell tumors. 
°. Age 
The more frequently reported age of incidence 
is the sixth decade of life (age range 
19-92 years), a significantly more advanced 
age than that of all the other germ cell tumors. 
e Sex 
Male. 
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e Site 
Bilateral involvement occurs in 9% of cases. 
Never ST has been reported in extragonadal 
sites. 

°- Treatment 
Orchiectomy 

e Outcome 
ST is only rarely reported with metastases, 
unless there is tumor dedifferentiation to form 
a sarcoma. The cases of metastatic 
spermatocytic tumor spread to the 
retroperitoneum, with one case involving the 
lungs (Mikuz et al. 2014). All patients with ST 
combined with sarcoma died of sarcoma 
metastases. 


Macroscopy 


The tumors are usually 3—5 cm in diameter, but 
sizes up to 15 cm have been reported. Because of 
the gelatinous and mucinous cut surface and the 
presence of small mucoid cysts, the macroscopic 
appearance is typical. The consistency is soft with 
typical multinodular pattern, while growth into 
the epididymis and foci of necrosis may be seen. 
Sarcomatous foci may be fleshy or firm with 
necrotic areas. 


Microscopy 


ST is composed of a polymorphous population 
of tumor cells: medium-sized cells (diameter 
15-20 um) with regular, round nucleus having 
finely granular to filamentous chromatin and 
variably prominent nucleoli; small cells 
(diameter 6-8 um) with round dense nuclei and 
scant cytoplasm resembling lymphocytes; and 
scattered mono or multinucleated giant cells 
(diameter 50-150 um) (Fig. 1). Mitotic figures 
and many apoptotic tumor cells are frequently 
observed. ST shows an expansive growth pat- 
tern, and the surrounding tubules are greatly 
extended and filled with neoplastic cells 
(Fig. 2). Tubular rupture in more than one area 
explains the occurrence of multiple tumor nod- 
ules; the stroma is scant lacking lymphocytic 


Spermatocytic Tumor 


Spermatocytic Tumor, Fig. 1 Spermatocytic tumor. 
These cells have eosinophilic cytoplasm and round nuclei. 
The nuclei of the larger cells have a filamentous or spireme 
pattern similar to that seen in spermatocytes 


Spermatocytic Tumor, Fig. 2 Spermatocytic tumor, 
intratubular growth. Frequently observed adjacent to 
spermatocytic tumor the intratubular growth shows a 
more homogenous cellularity. The adjacent tubules show 
normal spermatogenesis 


infiltrates or granulomatous inflammation. Large 
edematous areas similar to those of microcystic 
seminomas are also often observed (Fig. 3). 
GCNIS is absent. Finally in uncommon cases, 
the polymorphous population of tumor cells, 
described above, is absent and there is a more 
uniform proliferation of intermediate sized 
cells, with huge nucleoli, many mitotic figures, 
and this morphology has been defined “anaplas- 
tic” spermatocytic tumor (Lombardi et al. 2011). 
So far, 18 cases of ST combined with sarcoma 
have been described: eight of these sarcomas 
were rhabdomyosarcomas, and the others were 
defined as “undifferentiated spindle.” All of 


Spermatocytic Tumor, Fig. 3 Spermatocytic tumor. 
Large edematous areas similar to those of microcystic 
seminomas, that give a macroscopically soft, mushy tex- 
ture to the tumor 


these tumors showed high grade, with necrosis 
and numerous mitotic figures. 


Immunohistochemistry 


STs are negative for the classical markers of GCTs: 
PLAP, OCT 3/4, «-feto-protein, B-HCG, and 
CD30. STs stain positively for protein expressed 
in spermatogonia (i.e., SALL4, CD 117, MAGE 
A 4, and DMRT1), and the cytoplasm of single 
cells shows a dot-like reaction for pancytokeratin. 
The novel markers NUT, GAGE7, and NY-ESO-1 
are variably sensitive to ST, and high specificity is 
attained when there is multifocal and strong nuclear 
staining (Kao et al. 2014). 


Molecular Features 


Gains of chromosome 9 and the absence of the i 
(12q) isochromosomes are almost specific for ST, 
less often of chromosomes 1 and 20, with partial 
loss of chromosome 22 (Rosenberg et al. 1998). 
Gain of chromosome 9 corresponds to additional 
copies of the DMRT1 gene (Looijenga et al. 2006). 


Differential Diagnosis 


Seminoma (Solid Pattern) 
Seminoma shows a monotous cell population 
with fibrovascular septa, and lymphoplasmacytic 


Splenogonadal Fusion 


and/or granulomatous inflammation. The immu- 
noreactivity for OCT 3/4, PLAP, and podoplanin 
are distinctive for seminoma, negative in ST. 


Malignant Lymphoma 

The polymorphous and harmful-looking tumor 
cells and the lack of stroma make the tumor 
similar to malignant lymphoma, but typical inter- 
stitial growth pattern with more uniform cell pop- 
ulation address to malignant lymphoma as well as 
the immunohistochemical test with CD45, CD20, 
or CD3. 
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Synonyms 


Splenic ectopia 


Definition 


Ectopic splenic tissue connected or not to 
the eutopic spleen observed near the testicular 
parenchyma. 


Clinical Features 


* Incidence 

Until now about 200 cases have been reported 
(Nistal et al. 2017). The majority were 
observed in orchiopexy or surgery 
for inguinal hernia repair. Only a minority 
of cases were suspected before surgery. 
Unfrequently, splenogonadal fusion is associ- 
ated with germ cell tumors. 
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Splenogonadal Fusion, Fig. 1 Splenogonadal fusion. 
Splenic tissue separated from testicular parenchyma by a 
thin capsule 


°. Age 
The age of patients ranges from new born 
children to 81 years old. 


Microscopy 


Generally the splenic tissue is separated from 
the testicular parenchyma by a thin capsule. 
The seminiferous epithelium only consists of 
dysgenetic Sertoli cells (Fig. 1). It could be joined 
to the testis, the epididymis, or the spermatic cord; 
only exceptionally, this tissue shows continuity 
with seminiferous tubules. It is important to 
recognize in frozen section examination the 
splenogonadal fusion to avoid unnecessary orchi- 
ectomy (Giunchi et al. 2016). Germ cell 
tumors associated with splenic-gonadal fusion 
have been linked to cryptorchidism and require 
treatment. 
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Stone Granuloma 
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Synonyms 


Ureteral stricture 


Definition 


Progressive ureteral obstruction subsequent to 
ureteroscopic stone removal 


Clinical Features 


* Incidence 

Uncommon. Seen most frequently in patients 
undergoing endourological work-up to remove 
ureteral stones (Dretler and Young 1993). 
Fragmentation of calculi during the procedure 
may cause particle of mineral salts phagocy- 
tized by foreign body giant cells and macro- 
phages, followed by fibrosis, then resulting in 
ureter obstruction because of a granuloma 
embedded in the ureteral wall (Doddamani 
et al. 2002). 


Subepithelial Hematoma of the Renal Pelvis 


°. Age 
Adult age 
e Sex 
More common in the males 
e Site 
Ureter 
¢ Treatment 
The stricture is irreversible and it requires sur- 
gical treatment. 
e Outcome 
Benign outcome 


Macroscopy 


Ureteral thickening causing ureteric stricture 
(Fam et al. 2015). 


Microscopy 


Granuloma with foreign body giant cells and mac- 
rophages embedded in the ureter wall causing 
ureter obstruction. 


immunophenotype 


Macrophages stain with CD68. 


Differential Diagnosis 


Conventional urothelial carcinoma or urothelial car- 
cinoma with divergent squamous cell differentiation 
infiltrating the ureteric wall may pose differential 
diagnosis problems. Immunohistochemistry using 
markers of urothelial differentiation and/or keratins 
are helpful adjunct to diagnosis. CD68 decorates 
histiocytes stone granuloma. 
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Urologia 


Subepithelial Hematoma of 
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Synonyms 


Antopol-Goldman lesion 


Definition 


Subepithelial hematoma of pelvicalyceal system 
simulating clinically and radiologically a renal 
neoplasm (Levitt et al. 1984). 


Clinical Features 


e Incidence 
Rare lesion, single case reported 
°. Age 
Fifty to 70 years 
e Sex 
Reported in both sexes, mostly in females 
e Site 
Kidney, pelvicalyceal system 
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e Treatment 
The lesion can be treated conservatively if 
suspected during the work-up of a renal 
pelvic mass. 

e Outcome 
Benign outcome 


Macroscopy 


Subepithelial hematoma of variable extension can 
occupy the renal pelvis and calices (Kim et al. 
1997; Eccher et al. 2009). 


Microscopy 


Subepithelial hemorrhage rising in the 
pelvicalyceal system. The covering urothelium is 
unremarkable (Oza et al. 1996; Villar Pastor 
et al. 2000). 


Differential Diagnosis 


The presence of multiple renal hemangiomas 
may be identified as cause of the renal pelvic 
hematoma. 
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Definition 


Succinate dehydrogenase (SDH)-deficient renal 
cell carcinoma is a rare emerging entity according 
to 2016 WHO, reported in patients with germline 
mutation of succinate dehydrogenase gene 
(SDH). 


Clinical Features 


It occurs in a syndrome characterized by para- 
ganglioma/pheochromocytoma, gastrointestinal 
stromal tumor, and pituitary adenoma (Gill 2018). 


e Incidence 
It comprises up to 0.2% of all resected renal 
cell tumors with an overall risk of developing 
renal cell carcinoma being about 14% by age 
70 years. 

°. Age 
The range in age of patients with SDH- 
deficient renal cell carcinoma is broad. There- 
fore, the diagnosis cannot to be thought only in 
young patients. 

e Sex 
There is no gender predilection. 

e Site 
There is no site predilection. 

* Treatment 
Since these tumors are usually small, partial 
nephrectomy is recommended. 


Succinate Dehydrogenase-Deficient Renal Cell Carcinoma 


e Outcome 
Although a small subset of SDH-deficient renal 
cell carcinomas behave aggressively, most of 
them show an indolent course after the com- 
plete resection (Ricketts et al. 2012). 


Macroscopy 


The tumor is usually well-circumscribed but 
unencapsulated tan-brown mass with areas of 
congestion or hemorrhage. 


Microscopy 


It is characterized by uniform eosinophilic cells 
arranged in a nested, solid, or tubular architec- 
ture with variable cysts (Fig. la). The neoplastic 
cells display a cuboidal appearance with eosino- 
philic cytoplasm and flocculent cytoplasmic 
inclusions representing giant mitochondria (the 
most characteristic feature). The nuclei are usu- 
ally homogeneous and frequently showing 
smooth nuclear contours, evenly distributed 
chromatin and a neuroendocrine appearance 
with inconspicuous nucleoli (Gill et al. 2014; 
Williamson et al. 2015). 
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Immunophenotype 


To identify these tumors, loss of immunohisto- 
chemical staining for succinate dehydrogenase 
subunit B (SDHB) is considered a reliable tool 
(Fig. 1b). SDH-deficient renal cell carcinomas are 
negative for CD117, cytokeratin 7, and carbonic 
anhydrase 9 (CAIX). Interestingly, even the most 
commonly used cytokeratins such as cytokeratin 
8-18 are not expressed in this tumor, in contrast to 
oncocytoma which represents the most diagnostic 
challenge. 


Molecular Features 


SDH-deficient renal cell carcinoma is strongly 
hereditary with the vast majority demonstrating 
germline mutations in one of the SDH-related 
genes. Mutation in one of SDH subunit genes 
has been reported in all cases. 


Differential Diagnosis 


Among the differential diagnoses of SDH- 
deficient renal cell carcinoma, it should be con- 
sidered oncocytoma, chromophobe renal cell 


Succinate Dehydrogenase-Deficient Renal Cell Carcinoma, Fig. 1 Eosinophilic cells arranged in a tubular archi- 
tecture (a) and loss of SDH by immunohistochemistry with internal control (b) 
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carcinoma, fumarate hydratase-deficient renal cell 
carcinomas, and virtually all carcinoma with 
eosinophilic changes (Gill et al. 2011; Gill 2018). 
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Synonyms 


Malignant synovioma; Synovial cell sarcoma 


Definition 


Synovial sarcoma (SS) is a malignant mesenchy- 
mal tumor showing varying degrees of epithelial 
differentiation. Despite the designation, it does 
not originate from synovium, and neoplastic 


Synovial Sarcoma 


cells do not show evidence of differentiation 
toward a synovial phenotype. 


Clinical Features 


e Incidence 
SS originating in the genitourinary tract is rare. 

°. Age 
It occurs in young adults and adults, with 
median age in the fourth decade. 

e Sex 
There is no significant gender predilection. 

e Site 
Genitourinary SSs arise more frequently in the 
kidney, but few examples have also been 
reported in the prostate, the spermatic cord, 
and the penis. 

e Treatment 
Surgery is the primary treatment, but adjuvant 
radiotherapy and chemotherapy may also be 
employed in selected cases. 

* Outcome 
SS is an aggressive tumor with frequent distant 
metastases and poor survival. In a review of 
64 patients with SS of the kidney, the median 
overall survival was 48 months. Patients with 
metastatic disease had a very poor survival 
with a median of 6 months. 


Macroscopy 


SSs are usually large tumors, macroscopically 
well circumscribed, sometimes with areas of cys- 
tic degeneration, as well as with areas of hemor- 
rhage and necrosis. 


Microscopy 


The majority of urogenital SSs are of the mono- 
phasic type, being formed by intersecting fasci- 
cles of atypical spindle cells (Fig. 1). A prominent 
vasculature with “hemangiopericytomatous”’ fea- 
tures is usually present. Approximately 25% of 


Synovial Sarcoma 


Synovial Sarcoma, Fig. 1 Monophasic synovial sar- 
coma showing a fasciculated pattern of spindle cells 


urogenital SSs present a glandular or solid com- 
ponent formed by epithelioid cells and are there- 
fore classified as biphasic. In rare instances the 
tumor is poorly differentiated with a significant 
round cell component. 


immunophenotype 


SS shows limited positivity for epithelial markers, 
including cytokeratins and EMA. Nuclear positivity 
for TLE] is present in almost all cases. Other pos- 
itive markers include bel2 and CD99, while CD34, 
smooth muscle actin, and desmin are negative. 


Molecular Features 


SS presents a translocation t(X;18)(p11;q11) that 
results in the fusion of SS78 gene with either SSX/ 
or SSX2 genes. 
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Differential Diagnosis 


The main differential diagnosis of urogenital SS is 
with sarcomatoid carcinoma. Both tumor types 
may show partial cytokeratin positivity, but 
sarcomatoid carcinoma is negative for TLE1 and 
does not show the SS/8-SSX fusion. Mesenchy- 
mal tumors that can be considered in the differen- 
tial diagnosis include solitary fibrous tumor, 
which is positive for CD34 and STAT6, and 
malignant peripheral nerve sheath tumor, which 
does not present the SS18-SSX rearrangement. 
Poorly differentiated SS needs to be distinguished 
from Ewing sarcoma. 
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Synonyms 

Teratoma with a secondary malignant component; 
Teratoma with malignant transformation (not 
recommended) 

Definition 

Teratoma with a distinct secondary component 
that resembles a  somatic-type malignant 
neoplasm. 

Clinical Features 

Teratoma with somatic-type malignancy (TSM) 


occurs in 3—6% of testicular germ cells tumors 
(Colecchia et al. 2011) only in postpubertal 
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patients (range 15—68 years). The majority of the 
cases occur together with teratomatous GCTs, and 
only occasionally in a non-teratomatous germ cell 
tumor (i.e., yolk sac tumor) or in a spermatocytic 
tumor. If in a somatic-type malignancy arising 
within a teratoma the tumor is limited to the testis, 
the prognosis is not negatively affected. In meta- 
static sites, somatic-type malignancies have a dis- 
mal prognosis. A stage-specific survival of 100% 
for patients with stage I tumors, 87.5% for stage 
Il, and 53% for stage II has been reported 
(Colecchia et al. 2011). Patients usually respond 
poorly to the cisplatin-based chemotherapy, while 
chemotherapy regimen specific somatic malig- 
nancies gives little benefit (Giannatempo et al. 
2016). Neuroectodermal tumor histology appears 
to be associated with longer overall survival. 


Microscopy 


The most frequent somatic malignancies are 
sarcomas, especially § rhabdomyosarcomas 
(Fig. 1) (Guo et al. 2009). Leiomyosarcoma, 
angiosarcoma, and other sarcomas have also 
been reported. Among the epithelial neoplasms, 
adenocarcinoma and squamous cells carcinomas 
predominate. Primitive neuroectodermal tumor 
(PNET) is another relatively common somatic- 
type malignancy and most PNETs resemble cen- 
tral nervous system, lacking the chromosomal 
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Teratoma with Somatic-Type Malignancy, 
Fig. 1 Teratoma with somatic malignancy. Embryonal 
rhabdomyosarcomatous component with prominent 
spindling 


with 
Fig. 2 Teratoma with somatic malignancy (PNET compo- 
nent). High magnification showing true rosettes and prim- 
itive neural tubules 


Teratoma Somatic-Type Malignancy, 


22 translocation (Fig. 2) (Ulbright et al. 2010). 
Such malignancies are clinically important only if 
the somatic malignancy fills a field of view at low 
magnification (x4). Other occasionally reported 
somatic malignancies are neuroendocrine carci- 
nomas and nephroblastoma (Fig. 3). 


Immunohistochemistry 


TSM react with the same antibodies as their nor- 
mal counterparts. SALL 4 is positive in the epi- 
thelia of enteric-type glands and is sometimes 
observed in few tumor cells in PNET. Most TSM 
exhibit gain of 12p. 


Teratoma with Somatic-Type Malignancy 


Teratoma with Somatic-Type 
Fig. 3 Nephroblastoma in teratoma. 


Malignancy, 
A superficial 
keratinizing epithelium in a teratoma with a diffuse prolif- 
eration of blastematous structures and primitive tubules in 
nephroblastoma component 


Differential Diagnosis 


Metastatic Carcinoma 

It occurs in older age and generally there is a 
clinical history of primary tumor. The absence of 
GCNIS in surrounding parenchyma and the lack 
of teratoma occurs in orchiectomy specimens. 


Testicular Sarcoma (Primary) 

The absence of GCNIS and of teratoma and the 
presence of homogeneous sarcomatoid neoplasm 
address to primary testicular sarcoma. 
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Synonyms 


Immature teratoma; Mature teratoma 


Definition 


Teratoma postpubertal type is composed of sev- 
eral types of tissue representing one or more of the 
different germinal layers. 


Clinical Features 


e Incidence 
In adults, pure teratomas account for 
only 3—7% of GCTs (Mostofi et al. 1987). 
Postpubertal teratoma is a tumor component 
in nearly half of mixed GCTs (von Hochstetter 
and Hedinger 1982). 

°. Age 
It occurs in young adults. 

e Sex 
Male. 

e Site 
Testis. 

e Treatment 
Orchifunicolectomy. 


409 


* Outcome 

Teratoma rarely occurs with metastases, show- 
ing similar sites of spread as other germ cell 
tumors. A teratomatous component in the testis 
is also associated with higher probability of 
teratoma in post chemotherapy retroperitoneal 
lymphnodes. The presence of teratoma alone in 
metastases carries a favorable prognosis com- 
pared to persistent non-teratomatous GCT post 
chemotherapy (Tarrant et al. 2013). 


Macroscopy 


The macroscopic appearance depends on the 
amounts of different tissues present in the tumor. 
The cut surface has a variegated appearance with 
cysts filled with hair mucus or sebaceous material. 
Cartilage takes the shape of a glassy nodule 
(Fig. 1). Pigmental areas derive from tissue simu- 
lating the retina. 


Microscopy 


The well-differentiated “mature” areas contain 
cysts lined with squamous or glandular epithelium 
of the enteric-type or ciliated respiratory-type epi- 
thelium. The cysts can be filled with mucus or 


Teratoma, Postpubertal-Type, Fig. 1 Postpubertal 
teratoma. A “glassy” nodular macroscopic appearance in 
teratoma with cartilagineous tissue 
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Teratoma, Postpubertal-Type, Fig. 2 Postpubertal ter- 
atoma. Mesenchymal mature tissues are present with 
prominent fibrous and cartilagineous differentiation 


keratin. Mesodermal tissue is always represented 
by smooth muscle and sometimes by cartilage 
(Fig. 2). Immature teratomas contain an undiff- 
erentiated spindle cell mesenchymal stroma 
and small immature glands. Also the squamous 
epithelium is arranged in solid nests without 
keratinization. Other components are primitive 
neuroepithelium, renal blastema resembling 
Wilms tumor, rhabdomyoblasts, and fetal adipose 
tissue with lipoblasts. Bone with or without hema- 
topoietic marrow is less common. Neuroglia with 
ependymal differentiation is a rather common 
component. Pigmented retinal epithelium can 
be present. Other components are primitive 
neuroepithelium, renal blastema, rhabdomyo- 
blasts, and fetal adipose tissue with lipoblasts. 
Immature neuroectodermal structures resembling 
those of the early embryonic central nervous 
system are particularly common. In cases the tes- 
ticular primary has teratoma elements, post- 
chemotherapy lymphnode metastases typically 
contain teratoma. In both the localizations, the 
stromal cells adjacent to teratoma have concor- 
dant genetic alterations to the teratoma indicating 
the germ cell derivation and its neoplastic nature 
(Cheng et al. 2012). It is not uncommon for var- 
ious elements to show concerning degree of cyto- 
logical atypia; but whether a teratoma contains 
epithelium or mesenchymal elements with cyto- 
logical atypia or immaturity has no effect on prog- 
nosis as long as a single-type of dysplastic 
component does not form a pure nodule in excess 
ofa 4x field showing the features of somatic-type 
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malignancy. Teratoma can show invasion of para- 
testicular tissue and intra and extra testicular vas- 
cular invasion. 


Immunohistochemistry 


Many nonspecific antibodies could stain focally 
intestinal areas (i.e. EMA, alphafetoprotein), 
while BetaHCG is seen in syncytiotrophoblast 
cells. 


Molecular Features 


Postpubertal-type teratoma is hypotriploid, as are 
the fully differentiated tumor cells found in resid- 
ual teratomas after chemotherapy. In metastatic 
sites, postpubertal teratomas have identical 
genetic abnormalities compared to the other 
mixed germ cell tumor components from the 
same case (Jones et al. 2006). 


Differential Diagnosis 


Teratoma Prepubertal Type 

These teratomas have almost always the follow- 
ing features: absence of GCNIS adjacent to the 
teratoma; no chromosome 12p amplification; 
prominent ciliated epithelium, and smooth mus- 
cle, while intestinal differentiation is relatively 
uncommon. 


Dermoid and Epidermoid Cysts 
Postprepubertal teratomas often contain multiple 
cysts in contrast to the relatively simple mono- 
locular cyst observed in dermoid and epidermoid 
cysts. 
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Synonyms 

Benign postpubertal testicular teratoma; Dermoid 
cyst; Type I germ cell tumor of the testis 
Definition 

A tumor usually seen in the prepubertal testis (but 
it encompasses all age groups) composed of tissue 
derived from one or more of different germinal 
layers. 

Clinical Features 

e Incidence 


Teratomas are, after YST, the second most 
frequent (14-20%) GCT in infancy. 
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« Age 
This tumor occurs before puberty, while when 
occurring in older patients they may have been 
present but undiagnosed since childhood. They 
typically occur before the age of 6 years, the 
oldest reported patient being 59 years with an 
average age of 20 months. 

e Site 
Testis. 

* Treatment 
Conservative treatment is appropriate. 

e Outcome 
Actually no documented cases have exhibited 
malignant behavior (Zhang et al. 2013). The 
exception is carcinoid tumor that has a meta- 
static potential. 


Macroscopy 


Grossly prepubertal-type teratoma occurs as a 
solid nodule or with a cystic component filled 
with keratinous (Fig. 1) or mucoid material, rarely 
with hairs (in dermoid cysts). Calcific or osseous 
consistency may be present. 


Microscopy 


Like postpubertal-type teratoma, it can resemble 
morphologically mature and differentiated tis- 
sues (mature areas) or immature tissues. 
“Mature” areas contain cysts lined with 
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Teratoma, Prepubertal-Type, Fig. 1 Epidermoid cyst. 
A cyst filled with keratinous material 
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squamous, ciliated, respiratory-type, or, less fre- 
quently, intestinal-type epithelium mixed with 
stromal mesenchyme (smooth-muscle, cartilage, 
bone, etc.). Immature areas are less frequently 
present containing neuroepithelium and blas- 
tema. In the peripheral parenchyma, there is no 
GCNIS and there should be no tubular atrophy, 
parenchymal scars, tubular microlithiasis, necro- 
sis, or impaired spermatogenesis. Virtually all 
elements lack significant atypia. 


Epidermoid Cyst 

It is defined as an encapsulated cyst lined with 
keratinized stratified flat epithelium without skin 
adnexal structures (Fig. 2). These tumors are eas- 
ily recognizable with ultrasound because horny 
material is arranged in a laminated layer similar 
to onion skin. GCNIS is absent in the surrounding 
parenchyma. 


Dermoid Cyst 

This tumor replicates the structure of the skin. 
Sebaceous glands are usually numerous. Some 
authors accept tumors containing other tissues 
such as smooth muscle, adipose tissue, cartilage, 
bone, thyroid, etc. (Ulbright and Srigley 2001). 
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Teratoma, Prepubertal-Type, Fig. 2 Epidermoid cyst. 
A monolocular cyst lined with keratinized flat epithelium 
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Monodermal Teratomas Including Carcinoid 
The majority of well-documented cases of 
testicular carcinoid are not associated with other 
teratomatous tissues: if teratoma is present, there 
may be associated cysts. The morphology is usu- 
ally typical of mid-gut carcinoid tumors with 
well-defined solid nests and acini. The tumors 
lack associated GCNIS. Almost 16% of the 
reported cases are malignant and all have had 
features of atypical carcinoid tumors (necrosis, 
two or more mitoses/10 HPFs). Atypical carci- 
noid morphology correlates with previously 
observed malignant criteria including larger 
tumor size and clinical carcinoid syndrome 
(Wang et al. 2010). 


Genetic Profile 


With the exception of some carcinoid reported in 
adults, there is a lack of the usual genetic abnor- 
malities as isochromosome 12p. 


Differential Diagnosis 


Metastatic Neuroendocrine Tumors 
Macroscopically metastases are recognizable as 
single nodule or multiple nodules in parenchyma 
or in the fat tissue adjacent to the testicular 
parenchyma (Fig. 3). The presence of lymphatic 
and vascular invasion and interstitial pattern of 
growth are frequently observed in the metastatic 
setting. 


Teratoma, Prepubertal-Type, Fig. 3 Metastatic neuro- 
endocrine carcinoma to fat tissue adjacent to the testis 
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Testis 


The testis is a paired organ located in the scrotum 
where the temperature is 2-3 °C lower than the 
body temperature. This temperature difference is 
important to maintain normal spermatogenesis. It 
has an ovoid shape. The major axis measures 
4.6 cm (3.6-5.5 cm) and the width 2.6 cm 
(2.1-3.2 cm). The volume of a normal testis varies 
from 15 to 25 ml. 


Supporting Structures 

The supporting structures are formed by the 
albuginea and the interlobular septa, which, 
starting from it, are directed to the testicular medi- 
astinum. The albuginea consists of three layers: 
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the outer layer, formed by a mesothelial lining 
supported on a basal lamina (tunica vaginalis); 
the middle layer of dense connective tissue; and 
the inner layer of loose connective tissue (tunica 
vascularis). The middle layer is the thickest, the 
cells and fibers are arranged in superimposed 
planes parallel to the testicular surface. Apart 
from being formed by fibroblasts and collagen 
fibers, it has myoid cells or myofibroblasts, mast 
cells, and nerve fibers. Among the functions of the 
albuginea are the testicular protection, the regula- 
tion of the testicular size, and the maintenance ofa 
minimum amount of fluid in the vaginal cavity to 
facilitate testicular displacement. The interlobular 
septa divide the testicle into 250-300 lobules. The 
lobules are base pyramid-shaped in the albuginea 
and apex in the testicular mediastinum. Inside are 
lodged between two and four seminiferous 
tubules and interstitial cells. The septa are used 
by the vessels to reach or exit the testicular 
parenchyma. 


Seminiferous Tubules 

The seminiferous tubules have a variable diameter 
from 180 to 200 microns and an average length of 
80 cm. They show marked folding. The total 
length of the seminiferous tubules has been esti- 
mated at 540 m. They are U-shaped and their ends 
connect in the mediastinum with the rete testis. 
Each seminiferous tubule is formed by the semi- 
niferous epithelium and the tunica propria. In the 
seminiferous epithelium there are somatic cells 
(Sertoli cells) and germ cells “Fig. 1.” 

Sertoli cells are cylindrical cells that support on 
the basement membrane and reach the tubular 
lumen. The nucleus is basal, has a triangular 
shape, and shows a voluminous nucleolus. The 
cytoplasm emits a large number of lateral exten- 
sions to surround the different types of germ cells 
and contact the neighboring Sertoli cells. At 
puberty, two types of junctions are developed: 
Sertoli-Sertoli junctions and the junctions 
between Sertoli cells and germ cells. Sertoli- 
Sertoli junctions are formed by adherent junc- 
tions, narrow joints, and nexuses. These junctions 
constitute the hemato-testicular barrier, with the 
seminiferous tubule being functionally divided 
into two basal and adluminal compartments. 
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Testis and Paratestis, Normal Histology, Fig. 1 Cross 
section of a seminiferous tubule with normal spermatogen- 
esis. The seminiferous tubule is surrounded by several 
clusters of Leydig cells 


These compartments have different microenviron- 
ments at the service of the proliferation and mat- 
uration of the germ cells. The basal compartment 
only contains spermatogonia and recently formed 
first-order spermatocytes, while the adluminal 
compartment contains the remaining germ cells: 
first-order spermatocytes, second-order spermato- 
cytes, and spermatids. Sertoli junctions with the 
germ cells not only facilitate adhesion between 
the cells but are points between which there is an 
exchange of products. The Sertoli cells show 
receptors for androgens and LH in the nucleus. 
Sertoli cells are the target cells for FSH and 
androgens (Suarez-Quian et al. 1999). In puberty 
under these stimuli its maturation takes place, 
which is morphological and functional. Once 
acquired, they have the following functions: for- 
mation of the tubular fluid, nutrition of the germi- 
nal cells, multiplication and differentiation of the 
germ cells, translation of the germ cells from the 
basal compartment to the apical part of the semi- 
niferous epithelium, regulation of the proliferation 
of germ cells and their mechanism of apoptosis, 
regulation of the secretory activity of Leydig cells, 
formation of the tubular wall components, secre- 
tion of steroid hormones, and secretion of three 
fundamental proteins, inhibin, activin, and ABP. 
Germ cells. In the adult, germ cells are sper- 
matogonia, spermatocytes of I and II order, and 
spermatids (Codesal et al. 1989). Two types of 


spermatogonia are distinguished: A and B. Type 
A spermatogonia are placed directly on the base- 
ment membrane and are covered by the cytoplasm 
of the adjacent Sertoli cells. There are basically 
two types of spermatogonia of type A; A dark 
(Ad) and A pale (Ap). Ad spermatogonia are the 
stem cells. When dividing, they originate the Ap 
spermatogonia that will give rise to the type 
B spermatogonia. The type B spermatogonia 
leaves the basement membrane and enters the 
prophase I of the meiosis after completing the 
S phase (DNA synthesis) resulting in the sper- 
matocyte I order (tetraploid cell). The primary 
spermatocyte undergoes the first meiotic division 
and gives rise to two second-order spermatocytes. 
These after the second meiotic division gives each 
of them two spermatids (haploid cells), which will 
be transformed into sperm through a long process 
known as spermiogenesis. 

Cycle of the seminiferous epithelium. The first 
impression when observing the seminiferous epi- 
thelium is a certain disorder, but this is more 
apparent than real. Germ cells tend to form asso- 
ciations that have been listed with Roman 
numerals from I to VI. Each association occupies 
a small area of the tubule; that is the explanation 
why in the human testis several associations may 
be observed in the same tubular cross section. The 
contiguous associations are arranged along the 
tubule helically. The duration of the associations 
is very variable. When all the associations have 
occurred in the same part of the seminiferous 
tubule, it is said that a cycle of the seminiferous 
epithelium has been completed. Since spermato- 
genesis begins until a mature spermatid is 
observed, several cycles are completed and the 
estimated time is approximately 64 days. 

Tunica propria. The seminiferous tubule is 
externally covered by a tubular wall 6 microns 
thick. It is formed by a basement membrane, 
myoid cells, fibroblasts, collagen and elastic 
fibers, and extracellular matrix. The basement 
membrane contains collagen IV, laminin, 
endactin, and heparan sulfate. The cells of the 
tubular wall are arranged in discontinuous layers 
superposed in 5 to 7 layers and are extraordinarily 
flattened. The cells of the innermost layers (3—5 
layers) are known as myoid cells or 


Testis and Paratestis, Normal Histology 


myofibroblasts. The two outermost layers are 
formed by fibroblasts. The fibers are of two 
types: collagenic and elastic. The collagen fibers 
are longitudinally arranged and are more abun- 
dant between the basal lamina and the first layer of 
myoid cells. The elastic fibers are located between 
the myoid cells and appear after puberty 
(androgen dependent synthesis). In the extracel- 
lular matrix, laminin and collagen IV are observed 
in the inner part of the tubular wall, materials 
synthesized by the Sertoli cells. In addition, 
there are several proteoglycans and fibronectin, 
preferentially in the outermost layers. Capillaries 
and Leydig cells (peritubular Leydig cells) are 
isolated in the thickness of the tunica propria. 
Myoid cells synthesize Sertoli cells modulating 
protein (P-Mod-S), TGF-alpha, TGF-beta, 
activin A, IGF-1, opiates, plasminogen, and type 
A collagenase, among others. Important roles 
played by myoid cells are contraction and relaxa- 
tion of the seminiferous tubule and control of 
several functions of Sertoli cells (production of 
inhibin, aromatase activity, secretion of the 
androgen-binding protein, transferrin secretion, 
among others). 


Interstitium 

Among the seminiferous tubules, there is a loose 
connective tissue that contains Leydig cells, mac- 
rophages, mast cells, blood vessels, and nerves. 
The interstitial compartment represents between 
12 and 15% of the total testicular volume. The 
most abundant cells are fibrocytes and 
myofibroblasts. Fibrocytes (also known as 
telocytes or CD34 positive stromal cells) are 
very abundant, form the outermost layers of the 
wall of the seminiferous tubes and a network in 
the interstitium that reaches the vessels and sur- 
rounds the Leydig cell clusters. 

Leydig cells. They are epithelioid-like cells that 
are arranged in small clusters in relation to capil- 
laries. They represent 3.8% of the testicular vol- 
ume. They have an eccentric spherical nucleus 
with one or two peripheral nucleoli. The broad 
and eosinophilic cytoplasm shows small lipid 
droplets, Reinke crystals, and lipofuchins. Leydig 
cells have a great development of the organelles 
involved in the synthesis of steroid hormones 
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(pleomorphic mitochondria of tubular crests, 
smooth endoplasmic reticulum, lysosomes, and 
peroxisomes). Their main product is testosterone 
but they produce several dozens of substances that 
are involved in endocrine and paracrine govern- 
ment of the testicle. They have receptors for 
luteinizing hormone (LH) and androgens and 
show immunoreactivity for calretinin and inhibin. 
Most originate at puberty from stem cells, already 
present in the fetal testis, the rest are represented 
by a residual population of fetal Leydig cells that 
lack androgen receptors. Adult Leydig cells rarely 
divide. The number of Leydig cells declines with 
age, and from the 200 million present in the young 
adult, at age 60 less than half remain. Leydig cells, 
apart from participating in the endocrine and para- 
crine regulation of different cells of the testicle, 
are related to adrenergic and cholinergic nerve 
fibers. The functional importance of this innerva- 
tion is unknown. It is common to observe Leydig 
cells in ectopic situations such as in the testicular 
mediastinum, in the thickness of the interlobular 
septa, in the albuginea, epididymis, and spermatic 
cord. In most ectopic locations, they are in relation 
to nerves. 

Macrophages. Macrophages are common com- 
ponents of the testis. There are two different testic- 
ular populations, based on location, morphology, 
gene expression profiles, origin, and postnatal 
development: resident macrophages and activated 
macrophages. Resident macrophages are an inte- 
gral part of the testicular interstitium. One is pre- 
sent for each 10-50 Leydig cells; they are related to 
the Leydig cells participating in their differentia- 
tion and proliferative activity. Activated macro- 
phages produce several factors such as tumor 
necrosis factor alpha (TNF-alpha) transforming 
growth factor alpha (TGF-alpha) and several inter- 
leukins (IL-1, IL-6) of great importance in the 
control of bacterial inflammations (Mossadegh- 
Keller and Sieweke 2018). 

Mast cells. They are anormal component of the 
interstitium. They are described in two locations: 
interstitial and peritubular (Nistal et al. 1984). 
Interstitial population, the most abundant, is rich 
in heparin and resembles mast cells of connective 
tissue. Peritubular mast cells have abundant chon- 
droitin sulfate and more closely resemble those of 
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mucous membranes. Between their functions, it 
stands out the active participation in the formation 
of the intercellular matrix. 

Neuron-like cells. They are a component of the 
interstitium immunohistochemically identified on 
the basis of expressing specific intermediate fila- 
ments of neurons (NF-200) and the presence of Na 
channels. These cells are an important source of 
intratesticular catecholamines. 


Blood and Lymphatic Vessels 

The testis is irrigated by the testicular artery that 
usually originates in the abdominal aorta. In the 
spermatic cord, the testicular artery gives rise to 
two branches. Its pathway in the pampiniform 
plexus is flexuous which determines that blood 
pressure in the testicular parenchyma is very 
low. Upon reaching the lower pole of the testicle, 
the testicular arteries penetrate obliquely the 
albuginea that are located in the tunica vasculosa 
and give rise to arteries that follow the interlobular 
septa. These arteries are directed toward the tes- 
ticular mediastinum (centripetal arteries). During 
their pathway, they give rise to branches that 
change abruptly in direction (centrifugal arteries). 
The terminal arterioles give rise to capillaries that 
branch around or within the clusters of Leydig 
cells and then penetrate the tunic of some semi- 
niferous tubules. The capillaries are continuous, 
except for some in the wall of seminiferous 
tubules, which are partially fenestrated. Due to 
the confluence of the capillaries that emerge 
from the wall of seminiferous tubules and 
interstitium, the intralobular veins that drain into 
the veins of the interlobular septa arise. Most 
veins drain into the testicular mediastinum 
(centripetal veins). The external third of the paren- 
chyma drains into vessels that are directed toward 
the albuginea (centrifuges veins). Upon leaving 
the testicle, the centripetal veins and centrifugal 
veins converge to form the pampiniform plexus. 
The lymphatic vessels are poorly developed, con- 
fined to the tunica vasculosa and interlobular 
septa, where they accompany arteries and veins, 
and the testicular mediastinum. In the intertubular 
tissue, only structures described as “pre- 
lymphatic” that probably begin to drain part of 
the interstitial fluid are observed. 
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Nerves 

Testicular innervation comes from neurons 
located in the pelvic ganglia (accessory pelvic 
ganglion and major pelvic ganglion). At this 
level, there are contralateral and bilateral neural 
connections. Postganglionic fibers reach the testi- 
cle via the pelvic nerves. Preganglionic parasym- 
pathetic fibers synapse in the accessory pelvic 
ganglion. These motor neurons send their axons 
following the vas deferens, thus reaching the tes- 
ticle. At this level, they follow arterial vessels 
until they reach the interstitium. They are com- 
posed of both myelinated and nonmyelinated 
fibers. The adrenergic fibers innervate the tunica 
albuginea and the vessels of the tunica vasculosa. 
The peptidergic innervation reaches the 
interstitium. With electronic microscopy, nerve 
endings have been observed at three levels: wall 
of the arterioles, wall of the seminiferous tubes, 
and in Leydig cells. 


Rete Testis 

Rete testis is a set of channels and chambers that 
connect seminiferous tubules with the ductuli 
efferentes located in the epididymis. It has a 
comma shape with the most thickened end 
directed toward the superior pole of the testicle. 
It is constituted by three pairs: septal, mediastinic, 
and extratesticular rete testis. The septal or 
intralobular rete testis is constituted by thin short 
ducts of less than 1 mm in length, connecting the 
ends of the seminiferous tubules with the medias- 
tinal rete. The ductal septal ducts are funnel- 
shaped with the ampullary part in connection 
with the seminiferous tubes. The widened part of 
the tubuli recti is lined by cells similar to Sertoli 
cells, the rest for a low cubic epithelium. The 
cavities of the mediastinal and extratesticular 
rete testis are lined by a layer of squamous cells, 
with occasional groups of cylindrical cells. The 
cavities of the rete testis are parallel to the surface 
of the testis and are crossed by the chordae 
tendineae that prevent its expansion. The extra- 
testicular rete testis presents small dilatations that 
protrude toward the epididymis to connect with 
the efferent ducts. Among the functions of the rete 
testis are: to facilitate a pressure gradient between 
the seminiferous tubes and the efferent ducts that 
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carry the sperm, decrease in the potassium con- 
centration of the testicular fluid, and occasional 
phagocytosis of defective spermatozoa. 


Paratesticular Structures 


The following are considered paratesticular struc- 
tures: epididymis, spermatic cord, and testicular 
tunics. 


Epididymis 
Epididymis is an elongated bilateral organ, about 
5 cm long, located on the posterolateral surface of 
the testis, between the upper and lower poles. It 
has thickened ends, the superior (head of the epi- 
didymis or globus major) and the inferior (tail of 
epididymis or globus minor). Between the two 
ends the body of the epididymis extends. Both at 
the level of the head and the tail, there is a firm 
union between the epididymis and the testis. In the 
head, by loose connective tissue and the efferent 
ducts that have started in the rete testis. In the tail, 
the albuginea of the testicle continues with that of 
the epididymis, and the scrotal ligament joins the 
lower pole and the tail of the epididymis to the 
wall of the scrotal sac. The epididymis is lined by 
an albuginea thinner than that of the testicle and at 
the level of its lateral aspect and superior border it 
also has a mesothelial layer. The head contains the 
efferent ducts; the body and the tail contain the 
main duct of the epididymis. 

Efferent ducts are flexuous, described in space 
a cone-shaped structure from vertex to rete testis. 
At the base, they join the epididymal duct. Their 
number varies from 10 to 12. The section is cir- 
cular but given the different height of the cells that 
cover them the lumen appears wavy. There are 
two types of epithelial cells: principal and ciliated. 
Principal cells have numerous microvilli and 
estrogenic receptors. They are involved in 
reabsorption of a large proportion of the testicular 
fluid, a function under the control of estrogen 
(Hess et al. 2011). Ciliated cells propel the 
sperm toward the main duct of the epididymis. 
A layer of myoid cells is arranged outside the 
basal lamina on which the epithelial cells rest. 


Testis and Paratestis, Normal Histology, Fig. 2 The 
epithelium of the main duct of the epididymis presents a 
pseudostratified appearance. Basal cells stand out for their 
small hyperchromatic nuclei. Main cells are cylindrical and 
have numerous stereocilia and some intranuclear eosino- 
philic inclusions 


Main epididymal duct is lined by a pseudo- 
stratified epithelium consisting of the following 
cell types: basal cells, principal cells, cells rich in 
mitochondria, and clear cells. Basal cells are pyra- 
midal, supported on the basement membrane, 
have a hyperchromatic nucleus and pale cyto- 
plasm with few organelles. It is believed that 
they are the stem cells of the other cell types. 
Principal cells are cylindrical with abundant stereo- 
cilia “Fig. 2.” They have abundant basal rough 
endoplasmic reticulum, bulky supranuclear Golgi 
complex, lysosomes, and vesicles. Under the action 
of androgens, they secrete carnitine, sialic acid, 
glycoproteins, and glycerophosphorylcholine to 
the lumen. They contribute with an elaborate sys- 
tem of endocytosis and pinocytosis to the absorp- 
tion of testicular fluid. Cells rich in mitochondria 
predominate in the initial part of the epididymal 
duct and clear cells in the tail. Lymphocytes and 
macrophages are observed between the epithelial 
cells, which are probably part of the immunolog- 
ical barrier of the epididymis. Externally, there is a 
layer of smooth muscle cells arranged in a circular 
fashion. Along the canal another muscle layer will 
appear externally, longitudinally, and already in 
the tail of the epididymis some smooth muscle 
cells arranged longitudinally are added in the 
internal part. 
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Irrigation of the epididymis is complex. The 
head receives blood from the superior epididymal 
artery (collateral branch of the testicular artery). 
The body of the epididymis of the deferential 
artery, and the tail of the epididymis of three 
vessels, the inferior epididymal artery (branch 
also of the testicular artery), the deferential artery, 
and perforating branches of the testicular artery. 

The most important functions of the epididy- 
mis are: transport of sperm (sperm take 2-12 days 
to go through), storage of spermatozoa (a function 
that preferentially develops in the tail), and matu- 
ration of spermatozoa. 


Spermatic Cord 

Spermatic cord is a fibromuscular structure with 
variable amounts of adipose tissue, crossed by 
vessels, nerves, and the vas deferens. The differ- 
ent components are not arranged randomly but 
there is a clear internal organization. In a cross 
section, three compartments are observed. Sper- 
matic compartment occupies the central part, con- 
tains the testicular artery or its branches 
surrounded by abundant veins that will form the 
testicular vein or internal spermatic vein. Defer- 
ential compartment is located eccentrically 
around the vas deferens and is accompanied by 
the deferential artery and the vein of the same 
name. Finally, cremasteric compartment is asso- 
ciated with the cremaster muscle, is circumferen- 
tial, peripheral, and contains veins that drain in the 
cremasteric vein or external spermatic vein 
“Fig. 3.” 

The vas deferent is a tubular structure about 
45 cm long. It originates from the tail of the 
epididymis, of which it is its continuation, and 
ends up joining the excretory duct of the seminal 
vesicle in the ejaculatory duct. The last 4-7 cms 
are irregularly thickened and are known as the 
ampulla of the vas deferens. The wall of the vas 
deferens has three layers: mucosa, muscle, and 
adventitia. The mucosa adopts a scalloped pat- 
tern and delimits a wider lumen than that of the 
epididymis. The epithelium is pseudostratified 
cylindrical with stereocilia, and its cells resem- 
ble those of the epididymis, it rests on a lamina 
propria rich in elastic fibers. The muscular layer 
is very thick and they are distinguished in it, an 
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Testis and Paratestis, Normal Histology, Fig. 3 Cross 
section of the spermatic cord. Three compartments are 
recognized. The central compartment called spermatic 
compartment contains branches of the testicular artery 
and several veins. Deferential compartment shows a cross 
section of the vas deferens, deferential artery, and veins. 
The cremasteric compartment is located peripherally and 
contains muscle, fascia, and cremasteric vessels 


inner layer of longitudinal smooth muscle cells, a 
circular middle layer, and a longitudinal outer 
layer. The adventitia, of connective tissue, joins 
the vas deferent to the remaining structures, first 
of the spermatic cord, then, to the pelvis. The 
ampulla of the vas deferens appears enlarged by 
two facts: the presence of diverticula and the 
presence of glands. Diverticula are protrusions 
outside of the canal. They are formed by all 
layers of the wall. The glands are arranged in 
two rings, one in the mucosa, and another in a 
submucosa, which only exists at this level. The 
glands are alveolar. The deepest ends in the 
glands of the mucosa. Lumen often contains an 
eosinophilic material, granular, but not sperma- 
tozoa. The epithelium of the glands closely 
resembles that of the seminal vesicles. 


Testicular Tunics 

Testes are covered by the tunica vaginalis. The 
tunica vaginalis is formed by closing the upper 
portion of the vaginalis process. The tunica 
vaginalis has two parts: the visceral layer, which 
corresponds to the mesothelial lining of the testic- 
ular tunica albuginea and a part of the epididymis 
and the parietal layer. In the cavity they form, 
there is a small amount of liquid. The parietal 
layer rests on a connective tissue with some 


Testis Collecting Duct and Rete Testis Adenocarcinoma 


bundles of smooth muscle that are part of the 
internal spermatic fascia. The scrotal wall is also 
formed, from the inside out, by the cremasteric 
muscle, the external spermatic fascia, the dartos 
muscle, and the skin. The fluid from the vaginal 
cavity comes from the testicle, passes through the 
albuginea, which behaves like a semipermeable 
membrane, and is absorbed by fine channels, 
which end in lymphatic vessels, in the connective 
tissue located under the parietal leaf of the tunica 
vaginalis. 
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Definition 


Carcinoma with glandular differentiation arising 
from rete testis. 
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Clinical Features 


* Incidence 
Rete testis carcinoma is rare. 

°. Age 
Age at presentation ranges between 17 and 
91 years with a peak around age 70. 

e Sex 
Male. 

e Site 
Carcinoma of the rete testis is centered in the 
testicular hilum. 

e Treatment 
Orchifunicolectomy. 

e Outcome 
The tumor is aggressive and may have syn- 
chronous metastases to para-aortic and iliac 
lymphnodes. Less commonly metastases to 
the lungs, liver, and bone have been reported. 
The prognosis is poor, with an overall 5-years 
survival rate of 12%. Involvement of the skin 
of the scrotum, penis, or perineum is reported 
(Nochomovitz and Orenstein 1984; Michael 
and Srigley 2013). 


Macroscopy 


Most patients present with large solid scrotal mass 
centered in the testicular hilum. The diameter 
ranges from | to 12 cm; size >5 cm is a poor 
prognostic finding. Many are multifocal and/or 
extending to the tunica and the spermatic cord. 
Pathologic reporting supports two main types: 
solid and cystic. 


Microscopy 


All the cases reported are supported by four 
inclusion criteria: (1) absence of an extrascrotal 
tumor, (2) tumor centered on the testicular hilum, 
(3) morphology incompatible with other tumors 
of testicular or paratesticular origin, and (4) immu- 
nohistochemical exclusion of other possibilities, 
particularly malignant mesothelioma and metas- 
tases (Amin 2005). Infiltrating adenocarcinoma 
with tubulopapillary architecture is the most 


Testis Collecting Duct and Rete Testis Adenocarci- 
noma, Fig. 1 Adenocarcinoma of the rete testis. 
Tubulopapillary proliferation adjacent to the rete testis 
with some psammoma bodies 


common architecture but variations including 
tubuloglandular structures, elongated and com- 
pressed branching tubules (retiform), solid tubular 
pattern (sertoliform), papillary pattern, solid pat- 
tern with tiny slit-like channels (kaposiform), and 
biphasic pattern with spindle cell histology 
(sarcomatoid), squamous differentiation have 
been described. Necrosis and psammoma bodies 
are frequently observed (Fig. 1). A prominent 
intracystic component may be evident. 


Immunohistochemistry 


CK7, AE1/AE3 cytokeratin, EMA, vimentin, 
EpCAM, CK5/6, Wilms Tumor-1, epithelial spe- 
cific antigen, PAX8, and calretinin have been 
recently reported positive in the majority of 
these adenocarcinomas, while OCT3/4, SALL4, 
CD30, NKX3.1, PSA, o-inhibin, CK20, and S100 
protein were negative (Al-Obaidy et al. 2019). 
Markers associated with mesothelioma, papillary 
serous carcinoma, and other lineage associations 
(lung, colorectal, etc.) are negative. 


Differential Diagnosis 
Malignant Mesothelioma (MM) 


It shows epicenter in tunica vaginalis and has 
histologic transition from mesothelial lining. 
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MMs are positive for calretinin, CK 5/6 and 
WTI, negative for PAX 8. 


Tumours of Mullerian Origin and Ovarian 
Type-Serous Carcinoma 

They lack of histologic transition from rete testis, 
showing papillary serous, endometrioid, clear 
cell, or mucinous morphology. Hilar localization, 
transition from benign to malignant rete epithe- 
lium, and supportive immunostains aid accurate 
diagnosis of rete testis adenocarcinoma. 


Metastatic Carcinoma 

The anamnestic history of carcinoma elsewhere 
and the presence of lymphovascular invasion are 
characteristic features. 


Sertoliform Cystadenoma of the Rete Testis 
In 4 cases reported recently by Paluru et al. (2018) 
tumor extended into adjacent seminiferous tubules 
surrounded by dense peritubular fibrosis, with in 
some cases small cysts lined by flattened epithe- 
lium containing pale lightly granular material. All 
cases lacked necrosis and significant atypia and are 
easily differentiated from adenocarcinoma. 
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Definition 


It is a benign tumor of the epithelium of the 
rete testis encompassing a spectrum from 
closely packed tubules to papillary and/or cystic 
proliferations or solid tubules resembling a Sertoli 
cell tumor (sertoliform cystadenoma). 


Clinical Features 


e Incidence 
Extremely rare. 
°. Age 
Mean age at presentation is 25 years, but the 
range is between second to eight decade of life. 
e Site 
The lesion is centered in the hilum of the testis. 
e Treatment 
Excision and follow up is adequate. 
e Outcome 
All the reported cases are benign. 


Macroscopy 


The tumors are solid to cystic, well-circumscribed 
masses centered in the hilum of the testis. 


Microscopy 


It is a cystic, sometimes papillary lesion lined 
with cuboidal cells without atypia or mitotic 
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Testis Collecting Duct and Rete Testis Adenoma, 
Fig. 1 Sertoliform cystadenoma of the rete testis. Small 
tubules centered in the hilum growing into rete testis 


figures. The lesion is centered in the hilum of 
the testis and transition from normal rete 
epithelium is helpful in supporting the diagnosis. 
The lining cells are cuboidal to columnar and 
stratified, but lack mitotic figures and 
atypia. Few cases of sertoliform cystoadenoma 
(SC) have been reported in the rete testis 
(Paluru et al. 2018): SC has tubules with well- 
formed lumina (Fig. 1) or cords/nests in 
hyalinized or myxoid stroma or cord and nests 
with no lumina (Michael and Srigley 2013; 
Paluru et al. 2018). Immunohistochemistry is pos- 
itive for SF 1, inhibin, calretinin, and SOX 
9 (Amin 2005). 
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Choriocarcinoma 


Synonyms 
Chorionepitelioma; 
teratoma 


Trophoblastic malignant 


Definition 

Choriocarcinoma (CC) is an aggressive neoplasm 
that recapitulates the placental trophoblastic 
cells of the extraembryonic chorion, including 
cytotrophoblastic, intermediate trophoblastic, 
and syncytiotrophoblastic cells. 


Clinical Features 

Pure choriocarcinoma is an extremely rare tumor 
with an incidence of 0.8/100000 in countries with 
a high incidence of GCTs (0.3% of testicular 
GCTs), and it occurs in 6.4-17.8% of mixed 
GCTs. CC often occurs with signs or symptoms 
attributed to a distant metastasis, such as 
haemoptysis, abdominal mass, neurological dys- 
function, anemia; serum human chorion gonado- 
tropin is frequently >50,000 IU/L. Gynecomastia 
and thyrotoxicosis are infrequently observed. 
Proclivity for high-stage presentation, including 
presence of distant metastasis to the lungs and 
liver, hematogenous spread, and poor outcome 
are reported. It is unclear whether testicular GCT 
with a predominant CC component will have a 
similar behavior to pure CC (Alvarado-Cabrero 
et al. 2014). CC is a very aggressive tumor; now- 
adays it can be cured with energetic chemother- 
apy, but compared with the other GCTs, the 
mortality is still high. Profuse intestinal and 
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Tumors, 1 Choriocarcinoma. 


Trophoblastic 
Expansile hemorrhagic partially cystic nodule in a pure 
choriocarcinoma 


Fig. 


intracranial bleeding is referred to as “choriocar- 
cinoma syndrome.” 


Macroscopy 

These mostly small-sized tumors present as a 
hemorrhagic nodule (Fig. 1). Also in mixed 
GCTs, hemorrhagic nodules are highly suspicious 
for choriocarcinoma. 


Microscopy 

Syncytiotrophoblast and cytotrophoblast cells 
grow in solid sheets and are intermixed in a ran- 
dom fashion. Occasionally syncytiotrophoblastic 
giant cells cover the proliferated cytotrophoblast 
like a cap, giving the impression of a placenta 
villus (Fig. 2). Mononucleated trophoblasts show 
clear cytoplasm with distinct cell borders fre- 
quently with admixture of small cytotrophoblasts 
and medium to large sized trophoblasts; 
syncytiotrophoblasts are larger, with abundant 
intensely eosinophilic cytoplasm with single to 
multiple nuclei that have either prominent or 
dark degenerate/smudge appearance (Fig. 3). At 
least focally aggregates of syncytiotrophoblasts 
exhibit microcystic appearance. 


Immunohistochemistry 

The cytotrophoblasts express SALL 4, p63, GDF 
3, and GATA-3 (Banet et al. 2015). Trophoblastic 
associated markers such as human chorionic 
glycoprotein (HCG) and human placental 
lactogen (HPL) are expressed mainly by the 
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Trophoblastic Tumors, Fig. 2 Choriocarcinoma. 
Typical biphasic appearance: pale mononucleated tropho- 
blasts with clear cytoplasm with distinct cell borders are 
surrounded by multinucleated syncytiotrophoblasts 


Tumors, Choriocarcinoma. 


Trophoblastic 
Syncytiotrophoblasts have distinctively intense eosino- 
philic cytoplasm and nuclei with prominent nucleoli or 
are dark and smudgy 


Fig. 3 


syncytiotrophoblasts that express inhibin and 
glypican 3, too. 


Differential Diagnosis 


Seminoma 

In CC mononuclear trophoblasts are larger with 
greater nuclear pleomorphism and lack the usual 
fibrous septae and lymphoplasmacytic infiltrates 
in seminoma. In seminoma nuclear positivity with 
OCT 3/4 is confirmative for this differential 
diagnosis. 


Solid Yolk Sac Tumor 
CC lacks hyaline globules and does not exhibit the 
vagaries of patterns (micromacrocystic, papillary, 
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mixoid, glandular, etc.) often associated with 
solid YST. Positivity for AFP and glypican 
3 may be useful in YST. 


Embryonal Carcinoma with Syncytiotrophoblastic 
Giant Cells 

In CC cytotrophoblast cells have to be detected, 
which can, however, be similar to EC cells. The 
hemorrhagic background and lack of stroma are 
features not seen in EC. The diagnosis can be 
difficult in intratubular EC with comedonecrosis, 
but in doubtful cases the use of CD 30 and hCG 
immunostainings is mandatory. 


Nonchoriocarcinomatous Trophoblastic 
Tumors 


Definition 

Neoplasms with trophoblastic differentiation 
that lack the requisite morphologic features of 
choriocarcinoma and nontrophoblastic histologies 
that contain syncytiotrophoblasts. 


Epithelioid Trophoblastic Tumor (ETT) 

The few cases reported in the testis or in metasta- 
ses after chemotherapy are mixed with other germ 
cell components and consist of cohesive nests of 
squamoid cells with abundant pink cytoplasm and 
mostly single, pleomorphic, and hyperchromatic 
nuclei with variably prominent nucleoli associ- 
ated with intracytoplasmic and extracellular hya- 
line globular material (Idrees et al. 2015). 


Placental Site Trophoblastic Tumor (PSTT) 

PSTT shows clusters and sheets of trophoblastic 
cells infiltrating into soft tissue with prominent 
vascular wall invasion in a fibrinous background. 
The cells show intermediate trophoblastic 
appearance with eosinophilic cytoplasm, irregular 
nuclei, and prominent nucleoli (Fig. 4). 


Cystic Trophoblastic Tumor (CTT) 

CTT consists of circumscribed, small cysts, usu- 
ally multifocal, lined by mostly mononucleated 
trophoblast cells with abundant eosinophilic cyto- 
plasm and smudged nuclei and contains fibrinoid 
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Trophoblastic Tumors, Fig. 4 Intermediate trophoblas- 
tic cells showing large nuclei with prominent nucleoli and 
abundant eosinophilic cytoplasm 


Trophoblastic Tumors, Fig. 5 Cystic trophoblastic 
tumor. A cyst lined by mononucleated trophoblast cells 
that form papillary tufts with intracytoplasmic lacunae 


material. Intracytoplasmic lacunae are often seen 
in some of the cyst-lining cells that focally form 
intracystic papillary tufts (Gondim et al. 2017) 
(Fig. 5). Similar features have been found in resid- 
ual masses in postchemotherapy retroperitoneal 
lymphnode dissections, where the distinction of 
CTT and residual metastatic choriocarcinoma has 
important implication for patient management and 
prognosis, because the finding of CTT does not 
warrant additional chemotherapy and its 
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significance is similar to that of residual teratoma 
(Ulbright et al. 2004). 


Immunohistochemistry 

These lesions are positive for inhibin and GATA-3 
(Banet et al. 2015) and trophoblastic proteins 
including HPL, BHCG, PLAP, and CD 146. ETT 
is p63 positive while PSTT is p63 negative. 
Other cytokeratins (AE1/AE3, CK 18) and 
EMA, E-cadherin, and EGFr are positive. CTT 
shows only rare cells immunoreactive for human 
chorionic gonadotropin. 


Differential Diagnosis 


Teratoma with Somatic-Type Malignancy with 
Carcinomatous Differentiation 

The absence of distinct keratin, intercellular 
bridges, and positivity for trophoblastic markers 
are of aid in recognizing the trophoblastic tumors. 
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Synonyms 


46, XY gonadal dysgenesis syndrome; Embry- 
onic testicular regression syndrome 


Definition 


This syndrome is characterized by the absence of 
both gonads in patients with female external gen- 
italia. The most frequent karyotype is 46, XY 
(gonadal dysgenesis syndrome) and 46, XX in 
isolated cases. 


Clinical Features 


The most frequent clinical symptoms are primary 
amenorrhea and delayed puberty. The external gen- 
italia are normal female (absence of clitoromegaly 
or labioscrotal fusion). The patients have short 
stature, minimal breast development, and scarce 
pubic hair; marked elevation of gonadotropins 
and low levels of testosterone and estrogen. Lapa- 
roscopic study, in most cases, shows absence of 
uterus, fallopian tubes, and gonads. Sometimes 
there are hypoplastic fallopian tubes. Vaginoscopy 
does not show cervix. Agonadism can be associ- 
ated with other syndromes: PAGOD, 
Kennerknecht, Seckel and Charge, and congenital 
adrenal hyperplasia (Soveid and Rais-Jalali 2016). 


e Incidence 
Very rare. 
°. Age 
Most patients are diagnosed at puberty. 
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e Sex 
Male or female 
e Site 
Unknown (There is no gonad, and then the site 
can nor be precised) 
* Treatment 
Removal of possible gonadal remnants. 
e Outcome 
Estrogenic replacement. 


Macroscopy 


No gonad can be observed. 


Microscopy 


Estrogenic replacement. 


Immunophenotype 


It can not be performed as no gonadal tissue can 
be found. 


Molecular Features 


True agonadism can be both sporadic and familiar. 
In some cases, heterozygous WT1 mutation or 
alteration of SOX8 or/and GNG13 expression 
has been observed (Erickson et al. 2011). In 
most familial cases, the inheritance is autosomal 
recessive or linked to the X chromosome. No 
molecular defects have been observed in the 
SRY gene. It is considered a failure in the devel- 
opment of the gonads between seven and eight 
weeks of gestation after AMH production begins 
but before testosterone secretion occurs. 


Differential Diagnosis 


Differential diagnosis has to be established with 
the complete androgen insensitivity syndrome 
(CAIS) and complete 46, XY gonadal dysgenesis. 
Patients with CAIS have testes, high testosterone 
levels, good breast development, and absence of 
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pubic and axillary hair. Patients with 46, XY com- 
plete gonadal dysgenesis have well-developed 
female internal genitalia, and gonads that are usu- 
ally streak gonad with epithelial cords-like struc- 
tures (Hunter et al. 2016). 
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Definition 


Tubulocystic carcinoma is an uncommon multi- 
cystic renal cell tumor. 


Clinical Features 


e Incidence 
The tumor comprises less than 1% of all renal 
carcinomas. 


Tubulocystic Renal Cell Carcinoma 


« Age 
Tubulocystic carcinoma occurs most com- 
monly in the fifth and sixth decades of life. 

e Sex 
There is a male predominance. 

e Site 
There is no site predilection. 

e Treatment 
Radical nephrectomy is generally 
recommended, but partial nephrectomy may 
be performed for small tumors located in the 
superficial renal cortex. 

e Outcome 
They usually display an indolent behavior with 
a few cases with metastasis or recurrence. 


Macroscopy 


The tumors are solitary well-circumscribed multi- 
cystic renal mass. They are frequently 4 cm or less 
and composed of multiple small- to intermediate- 
sized cysts and have a white and sponge-like cut 
surface. 


Microscopy 


The cysts above described are lined by a single 
layer of flattened, cuboidal, and hobnailed eosin- 
ophilic renal cells with enlarged nuclei with prom- 
inent (ISUP/WHO 2016 grade 3) nucleoli (Fig. 1). 
The stroma is fibrotic (Yang et al. 2008; Amin 
et al. 2009). 


PEN 


Tubulocystic Renal Cell Carcinoma, Fig. 1 A well- 
circumscribed multicystic renal mass 


Tubulocystic Renal Cell Carcinoma 


Immunophenotype 


Neoplastic cells stain for CK7, 34BE12, AMACR, 
and CD10. 


Molecular Features 


Tubulocystic carcinoma shows gains of chromo- 
somes 17 and loss of the Y chromosome and 
chromosome 9 (Sarungbam et al. 2019). 


Differential Diagnosis 


The differential diagnosis includes cystic 
nephroma (immunohistochemical expression of 
estrogen and progesterone receptor), hereditary 
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leiomyomatosis and renal cell carcinoma- 
associated renal cell carcinoma (FH loss), and pap- 
illary renal cell carcinoma (papillary architecture). 
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Synonyms 


Malignant fibrous histiocytoma 


Definition 


Undifferentiated pleomorphic sarcoma (UPS) is a 
malignant mesenchymal tumor with no identifi- 
able line of differentiation. It is a therefore diag- 
nosis of exclusion. 


Clinical Features 


e Incidence 
UPS originating in the genitourinary tract is 
rare, and literature consists mainly of single 
case reports. 

°. Age 
UPS is a tumor of adults, arising mainly in 
patients between the fifth and the eight 
decades. 


© Springer Nature Switzerland AG 2020 


e Sex 
It occurs predominantly in males. 

e Site 
Genitourinary UPS arises more frequently in 
the urinary bladder, but few examples have 
also been reported in the kidney, the prostate, 
and the spermatic cord (Kunze et al. 1994; 
Kulmala et al. 1994; Ptochos et al. 1999; 
Demir et al. 2012). 

e Treatment 
Treatment is surgical, combined in some cases 
with chemotherapy and radiation. 

e Outcome 
UPS is an aggressive tumor with frequent local 
and distant relapse and a poor prognosis. 


Macroscopy 


UPS usually appears as a large multilobulated 
gray-white, fleshy mass. The cut surface often 
shows hemorrhagic, myxoid, and/or necrotic 
changes. 


Microscopy 


The tumor is composed by an admixture of spin- 
dle and pleomorphic cells, set in a variably 
collagenized, sometimes focally myxoid, extra- 
cellular matrix (Fig. 1). Tumor cells are organized 
in fascicular and cartwheel (storiform) patterns. 


M. R. Raspollini, A. Lopez-Beltran (eds.), Uropathology, Encyclopedia of Pathology, 
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Undifferentiated 
Fig. 1 Undifferentiated pleomorphic sarcoma presenting 
with a fascicular storiform pattern. Tumor cells are mainly 
spindled and present nuclear atypia 


Pleomorphic Sarcoma, 


Cellularity is variable, and pleomorphism, atypi- 
cal mitoses, areas of tumor necrosis, histiocyte- 
like cells, and foamy cells, as well as giant tumor 
cells with enlarged, polylobulated nuclei, are 
commonly observed. 


immunophenotype 


Immunohistochemically, tumor cells are positive 
for vimentin and focally for smooth muscle actin. 
H-caldesmon, desmin, $100 protein, and epithe- 
lial markers are usually not expressed. 


Molecular Features 


UPS presents complex genomic aberrations. 


Differential Diagnosis 


UPS can be diagnosed after having excluded other 
high-grade spindle and pleomorphic malignancies. 
The main differential diagnosis in the urogenital 
tract is with sarcomatoid carcinoma (de Peralta- 
Venturina et al. 2001), which presents morphologic 
and immunohistochemical overlaps with UPS 
(positivity for vimentin and focal expression of 
actin). However, sarcomatoid carcinoma presents 
an epithelial component, or, even in absence, it is at 


Urachal Carcinoma 


least focally immunoreactive to cytokeratin and/or 
EMA. Other high-grade pleomorphic sarcomas can 
be excluded by searching for specific lines of dif- 
ferentiation, also with the help of an appropriate 
immunohistochemical panel. 
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Definition 


Urachal carcinoma is a malignant epithelial tumor 
arising from urachal remnants. 


Urachal Carcinoma 


Clinical Features 


Incidence 

Urachal carcinoma is an uncommon tumor, 
accounting for 0.1-0.2% of all bladder can- 
cers. The most common type is adenocartci- 
noma. Urachal adenocarcinomas represent 
10% of all primary adenocarcinomas of the 
bladder. 

Age 

Urachal adenocarcinoma shows age at diagno- 
sis from 40 to 70 years, but may be seen in 
younger patients. 

Sex 

Urachal adenocarcinomas present a male-to- 
female ratio of 2:1-3:1. 

Site 

Urachal adenocarcinomas most often arise at 
the dome of the bladder. It may be also present 
in the anterior wall of the bladder or supra- 
vesical. 

Treatment 

Nonmetastatic  urachal carcinoma is 
recommended to be treated with surgery. 
Cystectomy with en bloc resection with com- 
plete removal of urachal remnant and the umbi- 
licus is associated with prolonged survival. 
Both partial and radical cystectomies should 
be considered, in an attempt to balance onco- 
logical results and quality of life. 

Outcome 

The diagnosis in the majority of the tumors 
occurs at advanced stages. The prognosis is 
related to the stage of the disease. Urachal carci- 
noma frequently spreads to tissues of the pelvis 
and urinary bladder, and metastasis may be seen 
in the lymph nodes, lung, peritoneum, omentum, 
mesentery, liver, bone, and small intestine. 
Staging: Several types of stage classifications 
have been suggested; the most used is the 
Sheldon staging systems. 


Sheldon staging (Scheldon et al. 1984). 

Stage I — Urachal cancer confined to urachal 
mucosa (no invasion beyond  urachal 
mucosa). 

Stage II — Urachal cancer with invasion con- 
fined to urachus itself. 
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Stage IIIA — Local urachal cancer extension to 
bladder. 

Stage IIIB — Local urachal cancer extension to 
abdominal wall. 

Stage IIIC — Local urachal cancer extension to 
peritoneum. 

Stage IIID — Local urachal cancer extension to 
viscera other than bladder. 


Stage IVA -— Metastasis to regional 
lymph node. 
Stage IVB — Metastatic urachal cancer to dis- 
tant sites. 
Macroscopy 


Urachal tumors are mostly located in the bladder 
dome or anterior bladder wall, but they may be 
partially supra-vesical or entirely supra-vesical 
without bladder wall involvement, at the vicinity 
of the umbilicus. Extravesical presentation is 
more common in nonglandular types of urachal 
carcinoma. Size tumor ranges between 0.8 and 
12 cm and may present as a broad-based ulcera- 
tive mass. In early stages, due to its intramural 
location, it is often covered with normal urothelial 
mucosa. Mixed cystic and solid are common, 
particularly in urothelial urachal carcinomas, 
which might be related to its origin in urachal 
anomalies such as urachal cyst, diverticulum, 
and sinus (Paner et al. 2016). Calcifications have 
been reported in 32% of urachal carcinomas. 
Peripheral calcification at the bladder dome and 
midline is almost pathognomonic (Thali-Schwab 
et al. 2005). 


Microscopy 


The 2016 WHO classification of tumors of the 
urinary system and male genital organs (Moch 
et al. 2016) classifies urachal carcinoma as 
follows 


1. Adenocarcinomas 
(a) Non-cystic adenocarcinomas. 
— Enteric (intestinal) (Fig. 1) 


Urachal Carcinoma, Fig. 1 Urachal adenocarcinoma, 
enteric type of the bladder wall (a). The tumor reaches 
the normal urothelium (b) 


Mucinous (colloid) (Fig. 2) 
— Signet ring cell 
— Not otherwise specified 
— Mixed 
(b) Cystic adenocarcinomas 
— Mucinous cystadenocarcinoma with 
microinvasion 
— Frankly invasive cystadenocarcinoma 
2. Nonglandular neoplasms 
— Urothelial carcinoma 
— Squamous cell carcinoma 
— Neuroendocrine carcinoma, small cell 
— Mixed carcinomas 


Non-cystic Adenocarcinomas 

Non-cystic urachal adenocarcinomas resemble 
the primary urinary bladder adenocarcinomas 
and exhibit a similar histologic spectrum. The 
enteric type is morphologically indistinguishable 
from colorectal adenocarcinoma. The mucinous 
type consists of cells with intracellular mucin 
and often exhibits pools of extracellular mucin 


Urachal Carcinoma 


Urachal Carcinoma, Fig. 2 Urachal adenocarcinoma, 
mucinous (colloid) type. Presence of extra- and intracellu- 
lar mucus 


with floating mucinous and occasional signet 
ring cells (colloid type). The signet ring cell type 
consists of infiltrative cells with intracellular 
mucin-filled vacuoles that can permeate diffusely. 
Extracellular mucin can also be focally abundant 
in the enteric or signet ring cell types. Acellular 
mucin lakes may occasionally be seen in the 
urachus or bladder wall but should not be diag- 
nosed as adenocarcinoma. 


Cystic Adenocarcinomas 

Mucinous cystadenocarcinoma has a prominent 
cystic component and is within the spectrum of 
mucinous cystadenoma and mucinous cystic 
tumor of low malignant potential, homologous to 
ovarian mucinous tumors. The cystic wall is typi- 
cally lined by a single layer of mucinous columnar 
cells without atypia. Epithelial abnormalities range 
from low-grade cytologic atypia to intraepithelial 
carcinoma, in mucinous cystic tumor of low malig- 
nant potential. Intraepithelial carcinomatous 
change is characterized by severe atypia, abundant 
mitosis, and complex architecture. 

Mucinous cystadenocarcinoma may present 
with microinvasion (<2 mm comprising <5% of 
the tumor) or as frankly invasive neoplasm (Amin 
et al. 2014). 


Nonglandular Carcinomas 
The nonglandular carcinomas are rarer than 
adenocarcinoma and can have pure or mixed 


Urachal Carcinoma 


histology. The urothelial, squamous, and neuroen- 
docrine carcinomas are morphologically and 
immunophenotypically similar to their primary 
bladder non-urachal counterparts. 

Urothelial carcinoma can have papillary or in 
situ carcinoma components within the urachal 
lumen/remnant and may appear concomitant to 
urothelial neoplasms elsewhere in the genitouri- 
nary tract. Variant urothelial carcinoma morphol- 
ogies can also occur. 


Immunophenotype 


The usual urachal adenocarcinoma immune pro- 
file can significantly overlap with other adenocar- 
cinomas such as bladder and colorectal primary 
adenocarcinoma: CK20 is generally positive, 
whereas CK7 is expressed in about 60% of the 
urachal adenocarcinomas, and CDX2 is com- 
monly expressed in diffuse pattern, even in the 
non-enteric subtypes (Taylor et al. 2018). 

A combination of diffuse nuclear b-catenin and 
CK7 may have value in differentiating urachal 
adenocarcinoma of enteric subtype (nuclear 
b-catenin negative, CK7 positive) from colorectal 
cancer (diffuse nuclear b-catenin positive, CK7 
negative) (Taylor et al. 2018). 

The gastrointestinal tract markers claudin-18 
and Reg IV thought to be specific for gastrointes- 
tinal tract signet ring cell carcinoma are also 
expressed in urachal adenocarcinoma, including 
in signet ring cell subtype, and may also be a 
potential pitfall. p63 can rarely be positive in 
urachal adenocarcinoma. PSA, PSAP, AMACR, 
ER, and PR are consistently negative (Taylor 
et al. 2018). 


Molecular Features 


Limited studies have identified KRAS mutations 
interestingly only in mucinous adenocarcinoma 
and exclusive of MSI loss (Paner et al. 2016). 
KRAS mutation appears more common in the 
mucinous type and in the younger patients. 
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Differential Diagnosis 


The diagnosis of urachal adenocarcinoma, 
because of the histologic similarities with other 
adenocarcinomas and the proximity to the 
bowel, requires rigorous criteria such as the loca- 
tion of the tumor in the bladder dome and/or 
anterior wall, the epicenter of the carcinoma in 
the bladder wall, the absence of widespread cys- 
titis cystica and/or cystitis glandularis beyond 
the dome or the anterior wall, and the absence 
of a known primary elsewhere. The presence of 
urachal remnants in association with the tumor is 
supportive of the diagnosis, but their absence 
does not rule the diagnosis of urachal origin 
(Gopalan et al. 2009). 
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Synonyms 


Adenocarcinoma of paraurethral accessory 
glands; Adenocarcinoma of periurethral acces- 
sory glands; Adenocarcinoma of urethral acces- 
sory glands 


Definition 


Carcinoma arising from paraurethral glands; from 
Skene’s glands in the female patients and from 
Cowper and Littré glands in the males. 


Clinical Features 


e Incidence 
Exceeding rare adenocarcinoma. 
°. Age 
The rare cases have been reported in adult age. 
e Sex 
Uncommon in both the sexes. 
e Site 
In the females, the tumors are mainly in distal 
urethra (from Skene’s glands). 


Urethral Accessory Gland Carcinomas 


In the males, the tumors arising in the 
bulbomembranous urethra (from Cowper’s 
glands) are more common that tumors from 
Littré glands which are located in the penile 
urethra. 

Advanced tumors make difficult to identify 
with certainty the normal structures. The origin 
of tumor from paraurethal glands should be 
considered when a normal urethral mucosa is 
identified. 

* Treatment 
Surgical treatment should be related to the site 
of the tumor and stage disease. PSA level is a 
good marker to test therapeutic response in 
female patients with Skene’s glands carcinoma. 

* Outcome 
The prognosis is stage related; outcome is poor 
in the advanced stage diseases. Tumors arising 
from Cowper’s glands of bulbomembranous 
urethra may grow and involve adjacent organs 
with advanced stage at presentation. Tumors 
originating from Littré gland of penile urethra 
may cause urethral mucous secretion which 
results in an early detection of the lesion 
(Raspollini et al. 2015). 


Macroscopy 


Grossly, the majority of the tumors are large 
lesions similar to the tumors arising from urethral 
mucosa. 

Conversely, adenoid cystic carcinoma arising 
from Skene’s glands is a well-circumscribed mass 
without direct continuity with urethral mucosae. 


Microscopy 


In the females, tumors arising from Skene’s 
glands may present mucinous, signet ring, or 
NOS adenocarcinoma features similar to mucin- 
ous adenocarcinoma of the bladder; or they may 
show histologic finding resembling prostatic ade- 
nocarcinoma with PSA production (Murphy et al. 
1999; Pongtippan et al. 2003). 


Urethral Accessory Gland Carcinomas 


Urethral Accessory Gland Carcinomas, Fig. 1 Littré gland carcinoma: malignant gland arising from non-neoplastic 
accessory gland (a); high magnification of malignant tumor gland with mucinous features (b) 


A very uncommon variant is adenoid cystic 
carcinoma which is characterized by nests with 
cribriform spaces, tubules, cord, or solid 
pattern. 

In the males, histologically the tumors are 
mucinous, signet ring, or NOS adenocarcinoma 
like the tumors arising from mucinous metaplasia 
of urethral mucosae (Fig. 1). 


Immunophenotype 


In the females, tumor arising from Skene’s 
glands may express prostatic markers. Mucinous 
tumors express CK7; they may express CK20 
and CDX2. The nuclear beta-catenin stain is 


negative. 

PAS-D stains the acellular material of 
cribriform spaces of the adenoid cystic 
carcinoma. 


In the males, the tumors stain with CEA, and 
are negative with PSA. Mucinous tumors with 
intestinal differentiation express CDX2; they 
may express CK20; however, they do not express 
nuclear beta-catenin. 


Molecular Features 


Non-specific. 


Differential Diagnosis 


In the females, the differential diagnosis includes: 

Urothelial carcinoma con extensive 
glandular differentiation, bladder adenocarci- 
noma with secondary urethral extension, 
tumors arising from Bartholin glands, and 
metastatic mucinous tumors arising from colon 
and cervix. 

In the males, 
includes: 

Urothelial carcinoma con extensive glandular 
differentiation, bladder adenocarcinoma with sec- 
ondary urethral extension, prostate ductal adeno- 
carcinoma, prostate acinar adenocarcinoma 
(mucinous), prostatic polyp, and metastatic 
colonic adenocarcinoma. 


the differential diagnosis 
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Definition 


It is anonneoplastic polypoid lesion located at the 
distal urethra. 


Clinical Features 


e Incidence 
It is a common lesion: it is the most frequent 
benign tumorlike condition of the female 
urethra. 

°. Age 
Typically seen in postmenopausal women and 
rarely in childhood 

e Sex 
It occurs mainly in female patients. 

e Site 
The typical site is the posterior wall of the 
urethra, near the meatus. 

e Treatment 
Surgical treatment. It forms a red painful mass 
that can be seen at the external ureteral meatus. 
Patients may be asymptomatic, although dys- 
uria, urinary frequency, and obstructive symp- 
toms are frequently reported (Cheng 2014). 

e Outcome 
Benign outcome 


Macroscopy 


Grossly it has a soft, fleshy, red tumorlike that 
bleeds and may cover the entire circumference 
of the urethral meatus. 


Urethral Caruncle 


Urethral Caruncle, Fig. 1 Urethral caruncle rich in 
vessels 


Microscopy 


Three main histologic patterns, such as papillo- 
matous, angiomatous (Fig. 1), and granuloma- 
tous, have been recognized, according to the 
predominant morphology, but without clinical rel- 
evance. The superficial lining epithelium may be 
urothelial or squamous; metaplastic columnar epi- 
thelium has been also reported. The stroma of 
urethral caruncle may contain atypical fibroblasts. 
A mixed inflammatory infiltrate and dense vascu- 
larization are invariably present (Cheng 2014). 


Immunophenotype 

The urethral caruncle has not been found to be asso- 
ciated with anti-EBV, LMP1, adenovirus, HHV8, 
HPV, and BK virus. A subset of cases have shown 
50 or more IgG4-positive plasma cells per HPF or a 
IgG4:IgG ratio of >40% (Williamson et al. 2013). 


Differential Diagnosis 


The clinical differential diagnosis for a urethral or 
periurethral mass in pediatric patients is urethral 
prolapse and periurethral gland abscess. Although 
uncommon, clinically, a spectrum of neoplasms 
may mimic urethral caruncle, such as sarcoma and 
inflammatory myofibroblastic tumor can grossly 
simulate a urethral caruncle. 

In postmenopausal women, grossly, urethral car- 
uncle may mimic urethral adenocarcinoma, urethral 
malignant melanoma, and squamous cell 


Urethral Polyp, Prostatic Type 


carcinoma. The histological evaluation allows the 
correct diagnosis. 
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Synonyms 


Ectopic prostate tissue; Prostatic epithelial polyp 


Definition 


Polypoid, sessile, or papillary structure lined by 
prostate-type glands showing double layer of cells 
with cuboidal/columnar cells and flattened basal cells 


Clinical Features 


e Incidence 
This represents an uncommon benign lesion. 
The histogenesis may be related with a meta- 
plastic process or a defect of embryogenesis 
(Remick and Kuman 1984). 
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°. Age 
Age ranges between 13 and 84 years. 

e Sex 
Male patients 

e Site 
It projects into the prostatic urethra more often 
in or around the verumontanum. Uncommon 
cases have been reported in the bladder 
(Ishikawa et al. 1990). 

°- Treatment 
Clinically prostatic-type polyps present with 
hematuria, hemospermia, and dysuria. The 
polyp may cause urethral structure (Sekine 
et al. 1993). It may be also an incidental finding. 
In rare instances, the diagnosis is made after a 
work-up for atypical urinary cells. The treatment 
is excision by cystoscopy and fulguration. 

e Outcome 
Recurrences are very rare. 


Macroscopy 


Cystourethroscopy usually reveals a less than 
1 cm small, exophytic or sessile, single or multiple 
lesion (Remick 1984). 


Microscopy 


Prostatic-type polyps are composed of fibrovascu- 
lar core lined by benign prostatic-type epithelium 
lined by a double layer of cuboidal to columnar 
cells displaying basally located nuclei, with abun- 
dant clear or eosinophilic cytoplasm overlying a 
basal cell layer (Fig. 1). Benign prostatic acini 
with occasional papillary frond formation and cor- 
pora amylacea can be seen (Craig and Hart 1975). 


Immunophenotype 


Positivity to prostatic markers such as PSA 
(Remick and Kuman 1984; Halat et al. 2011), 
PSMA, and NKX3.1 and preservation of a basal 
cell layer (which stains with p63, p40, and 34 beta 
E12) support the diagnosis and help in differential 
diagnosis with other primary urethral, prostatic, 
and bladder neoplasms. 
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Urethral Polyp, Prostatic Type, Fig. 1 Ducto-acinar 
structures seen in prostatic-type epithelium. Top left, PSA stain 


Differential Diagnosis 


The differential diagnoses, particularly in older 
patients, are neoplastic proliferations such as pap- 
illary urothelial neoplasms, villous adenomas, and 
adenocarcinomas of the prostate. Papillary 
urothelial neoplasms are also characterized by the 
presence of fibrovascular cores but are lined by 
neoplastic urothelial epithelium that stains with 
markers of urothelial differentiation. The columnar 
cells of villous adenoma do not resemble prostatic 
acini; they resemble colonic epithelium. The 
benign epithelium of the prostatic-type polyp 
should be differentiated with the malignant acini 
of prostatic adenocarcinoma, acinar type, and with 
prostatic adenocarcinoma, ductal type. The histo- 
logic feature of acinar prostatic adenocarcinoma is 
lacking in the benign polyp, which presents double 
cell layer including the basal cell layer preservation. 
Ductal adenocarcinomas of the prostate present a 
columnar prostatic cell type of lining; however, 
cribriform and complex papillary architecture are 
common, such as there’ is nuclear 
pseudostratification and mild to marked 
atypia (Humphrey 2015). In addition, the 
AMARC positivity may help to confirm the diag- 
nosis of ductal adenocarcinoma of the prostate. 
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Synonyms 

Papillary pseudotumor of the prostatic urethra; 
Papillary urethritis; Polypoid urethritis 
Definition 

Reactive lesion of the urethral mucosa conferring 
a polypoid and/or papillary conformation. 
Clinical Features 

e Incidence 


It is an uncommon finding associated with uri- 
nary tract infections, indwelling catheters, or 


Urinary Tract Adenocarcinoma 


other mechanical irritation sources (Ishigooka 
et al. 1993). 
°. Age 
Adult age 
e Sex 
More common in males 
e Site 
Prostatic urethra 
¢ Treatment 
No required treatment 
e Outcome 
Benign lesion 


Macroscopy 


Exophytic bullous edematous or polypoid lesions 
are associated with hemorrhagic discoloration, 
occasionally. 


Microscopy 


Papillary and polypoid cystitis shows thick edem- 
atous and relatively avascular cores (Fig. 1). It is 
covered with stratified low columnar to cuboidal 
cells with reactive atypia. Vascular congestion and 
inflammatory infiltrate can be found in the lamina 
propria (Lane and Epstein 2008). 


Immunophenotype 


Non-specific 


Uretral Polyp, Inflammatory Type, Fig. 1 Reactive 
polypoid lesion of the urethral mucosae resected due to 
hematuria 
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Molecular Features 
Non-specific 
Differential Diagnosis 


Polypoid and papillary urethritis can be mis- 
diagnosed as a papillary urothelial neoplasm as 
both lesions may have papillary fronds with the 
overlying urothelium accompanied by reactive 
atypia. The clinical context and the cystoscopy 
findings must be taken in account for a proper 
diagnosis (Lane and Epstein 2008). 
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Synonyms 


Adenocarcinoma of the urinary tract; Invasive 
adenocarcinoma 
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Definition 


Primary tumor with pure glandular phenotype 
which originates de novo within the urothelium. 

Among the tumors with glandular feature orig- 
inating in the urinary tract, the following histo- 
logic subtypes are recognized: adenocarcinoma 
not otherwise specified (NOS), enteric, mucinous, 
signet ring cell, hepatoid, and mixed; tumors of 
Mullerian type (clear cell and endometrioid ade- 
nocarcinomas); and urachal adenocarcinoma. The 
Mullerian-type neoplasms and urachal adenocar- 
cinoma are characterized by different epidemiol- 
ogies and natural histories, and they have been 
discussed separately in the chapters Mullerian- 
type tumors and urachal carcinoma. 


Clinical Features 


e Incidence 
Primary adenocarcinoma of the urinary blad- 
der constitutes 0.5-2% of all bladder malig- 
nancies. Intestinal metaplasia and chronic 
irritation may be related with urinary tract ade- 
nocarcinoma (Gordetsky and Epstein 2015; 
Xin et al. 2016). 

°. Age 
Adenocarcinoma presents with highest inci- 
dence in the fifth or sixth decade of life 
(Alanee et al. 2019). 

e Sex 
Adenocarcinoma shows a male-to-female ratio 
of 2:1—3:1 (Alanee et al. 2019). 

e Site 
The most frequent site of adenocarcinoma is 
the bladder, with lower incidence in the upper 
urinary tract. Hematuria is common but 
mucosuria or irritative voiding symptom may 
occur. 

e Treatment 
The standard treatment for invasive bladder 
adenocarcinomas is radical cystectomy with 
pelvic lymph node dissection. Primary radio- 
therapy and systemic therapies for primary 
bladder adenocarcinomas have limited effec- 
tiveness. Novel therapies, such as immune- 
modulating agents, are under investigation, 
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with PD-L1 antibodies typically expressed in 
adenocarcinoma. 
* Outcome 

As in conventional urothelial carcinomas, the 
prognosis is related to pathologic stage. Pure 
signet ring cell adenocarcinoma carries the 
worst prognosis, in line with similar tumors 
arising in other anatomic locations. 


Macroscopy 


Grossly, adenocarcinoma shows similarities with 
urothelial carcinoma. The mucinous and signet 
ring types may present a mucoid-gelatinous 
appearance. 


Microscopy 


Histologic subtypes of urinary tract adenocarci- 
noma are enteric type (Fig. 1) (which resembles 
colonic adenocarcinoma), mucinous or colloid 
type (Fig. 2) (which is characterized by tumor 
cells floating in mucin), signet ring cell type (that 
is characterized by percentage of cells with cyto- 
plasmic vacuoles, imparting the appearance of 
signet ring cells with association of extracellular 
mucin), hepatoid type (which resembles 
hepatocarcinoma or hepatoid yolk sac tumor), 
mixed type (which is a common finding with a 
mixture of the previous subtypes), and 


Urinary Tract Adenocarcinoma, Fig. 1 Primary blad- 
der adenocarcinoma, enteric type. Cribriform morphology 
and presence of dirty necrosis of this bladder tumor mimic 
an intestinal malignancy 
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Urinary Tract Adenocarcinoma, Fig. 2 Primary blad- 
der adenocarcinoma, mucinous or colloid type. Presence of 
epithelial cells, with cytoplasmic vacuoles forming nests, 
floating in the extracellular mucin 


Urinary Tract Adenocarcinoma, Fig. 3 Primary blad- 
der adenocarcinoma, not otherwise specified (NOS), mod- 
erately differentiated. Presence of small and large tubules 
lined by tumor cells with moderate atypia 


adenocarcinoma not otherwise specified (Fig. 3) 
(NOS). Adenocarcinoma NOS is characterized 
by a non-specific glandular pattern. Adenocarci- 
noma is classified into three grades, well/moder- 
ately/poorly differentiated, according to the 
degree of glandular differentiation and nuclear 
pleomorphism. Cystitis cystica, cystitis 
glandularis, and/or intestinal metaplasia with or 
without dysplasia is a common finding in the 
adjacent areas. 


Urinary Tract Adenocarcinoma, Fig. 4 Tumor cells 
with positive beta-catenin cytoplasm and membrane rein- 
forcement stain 


immunophenotype 


The immunostaining of urinary tract adenocarci- 
noma may have overlapping features with respect 
to the expression of CK7-, CK20-, and CDX2- 
positive staining when compared to colonic adeno- 
carcinoma. Conversely, the urinary bladder adeno- 
carcinoma shows a membrane-cytoplasm stain 
with beta-catenin (Fig. 4), while the majority of 
colonic adenocarcinoma presents a nuclear stain 
in most of the cells. Urinary tract adenocarcinoma 
shows the same immunohistochemical profile of 
urachal adenocarcinoma with similar histology. 
The Mullerian tumors and the metastatic tumor 
with glandular features from prostate and from 
gynecological tract organs present a peculiar phe- 
notype which helps in the differential diagnosis. 
Table 1 summarizes helpful markers for diagnosis. 


Molecular Features 


There is limited data on molecular alterations in 
adenocarcinoma of the urinary tract. KRAS muta- 
tions have been described in some cases, and 
mismatch repair protein expression by immuno- 
histochemistry remains mostly unaltered. PD-L1 
antibodies are frequently expressed in common 
subtypes of adenocarcinoma. The observations 
of PI3K/AKT/mTOR pathway alterations in 
some adenocarcinomas might be relevant in 
terms of therapeutic approach. 
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Urinary Tract Large Cell Neuroendocrine Carcinoma 
Differential Diagnosis 


The differential diagnosis of urinary tract adeno- 
carcinomas which originates within the uro- 
thelium includes urothelial carcinomas with 
glandular differentiation, metastases or direct 
extension from nearby organs, urachal adenocar- 
cinoma, and Mullerian-type adenocarcinoma. 

Urinary tract adenocarcinoma may mimic a 
secondary tumor, since half of secondary tumors 
involving the bladder are adenocarcinomas. 
Careful clinical data analysis and morphological 
evaluation with the recognition of histologic fea- 
tures that suggest secondary bladder involve- 
ment (such as necrosis and invasion of the 
bladder wall from outside) can help to make the 
right diagnosis (Rao et al. 2013). The identifica- 
tion of urothelial carcinoma in situ may be of 
help in the diagnosis of a primary bladder tumor; 
moreover, this finding may be absent in a trans- 
urethral resection specimen. 

In addition, high-grade urothelial carcinomas 
can show high variability in histologic features 
and may show a divergent differentiation with 
glandular features; wide sampling is therefore 
recommended as a relevant adjunct to avoid mis- 
classification of urothelial tumors. p63 stain is 
also helpful since it is positive in the urothelial 
component and negative in the glandular 
component. 

The selection of a proper panel of immuno- 
histochemical markers according to the clinical 
and histological findings may help in the 
diagnosis. Table 1 summarizes available 
literature. 

The finding of mucin in the cytoplasm of 
tumor cells and extracellular mucus character- 
izes the signet ring cell subtype of urinary tract 
adenocarcinoma, while the diagnosis of 
plasmacytoid subtype of urothelial carcinoma is 
made when the presence intracytoplasmic empty 
vacuoles or occasionally having mucinous con- 
tent in absence of extracellular mucin (Moch 
et al. 2016). 

In addition, benign glandular conditions such 
as villous adenoma, nephrogenic adenoma, or 
presence of mullerianosis should be differentiated 
by adenocarcinoma. 
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Synonyms 


Large cell type; Undifferentiated neuroendocrine 
carcinoma 


Definition 
Urinary tract large cell neuroendocrine carcinoma 


(LCNEC) is a high-grade carcinoma with large 
cells showing neuroendocrine differentiation. 
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Clinical Features 


e Incidence 
LCNEC is a rare tumor. To date, approxi- 
mately 20 cases of bladder LCNEC of pure 
and mixed histology have been reported in the 
literature (Oshiro et al. 2013; Radović et al. 
2015), even with small cell neuroendocrine 
carcinoma. 

°. Age 
The tumor occurs mostly in men. 

e Sex 
The age of diagnosis ranges from 61 to 
87 years (mean 74 years) (Moch et al. 2016). 

e Site 
LCNEC is mainly reported in the bladder, and 
single cases have been described in upper uri- 
nary tract (Oshiro et al. 2013). 

e Treatment 
Treatment strategies for LCNEC are 
represented by cystectomy and chemotherapy. 

e Outcome 
Most patients with LCNEC present with high- 
stage disease and have a poor prognosis. To 
date, the only reported series of LCNEC of the 
bladder compared to small cell neuroendocrine 
carcinomas reported no significant differences 
in survival. 


Macroscopy 


Most tumors appear as a nodular mass with a 
polypoid solid appearance and are difficult to 
distinguish from other types of urinary tract 
carcinomas. 


Microscopy 


Histologically, it is a high-grade malignant epithe- 
lial neoplasm composed of large cells with abun- 
dant cytoplasm, large and high-grade nuclei with 
coarse chromatin and variable prominent nucleoli, 
and a high mitotic index (Fig. 1). A nested-like 
pattern with palisading rosette formation may be 
observed. Scattered bizarre giant cells can be 
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Urinary Tract Large Cell Neuroendocrine Carcinoma, 
Fig. 1 Microscopic features of large cell neuroendocrine 
carcinoma of the ureter. CD56 stain in the lower left corner 


present and the tumor also shows abundant necro- 
sis (Evans et al. 2002). Extensive tumor necrosis 
is usually present. 


immunophenotype 


The diagnosis of LCNEC of the urinary bladder 
requires morphologic criteria and immunohisto- 
chemical evidence of neuroendocrine differenti- 
ation. The tumors cells show immunoreactivity 
to chromogranin A, CD56, neuron-specific- 
enolase, and synaptophysin. In addition to neu- 
roendocrine markers, the tumor cells typically 
show positive immunostaining for CAM 5.2, 
AE1/AE3, and EMA (Hailemariam et al. 1998). 
Tumor cells show high proliferative index eval- 
uated with Ki67. TTF1 positivity has been 
reported. 


Molecular Features 


There have been no studies of the genomic land- 
scape of LCNEC tumors of the urinary tract due 
to their rarity. The difference in mutational 
genes between pulmonary small cell and large 
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cell neuroendocrine carcinoma has been 
explored. Distinct differentiated mutations 
between the two were found in JAK 3, NRAS, 
RBI, and VHL with all absent in large cell but 
present in small cell carcinomas. Other muta- 
tional differences include IDH, FGFRI, 
FGFR2, KDR, KRAS, and MET (Vollbrecht 
et al. 2015). 


Differential Diagnosis 


The differential diagnosis of primary urinary blad- 
der LCNEC includes metastatic LCNEC, local 
extension of poorly differentiated prostatic carci- 
nomas, high-grade urothelial carcinoma, small- 
cell neuroendocrine carcinoma, and some types 
of lymphoma. 
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Synonyms 


Squamous cell carcinoma (SCC) 


Definition 


Malignant neoplasm arising from the urothelium 
that shows a pure squamous phenotype. 

Pure squamous cell carcinoma may occur de 
novo or in parasite Schistosoma haematobium- 
infected individuals. The two entities are charac- 
terized by different epidemiology and natural his- 
tory, and they will be discussed separately. 


Urinary Tract Pure Squamous Cell 
Carcinoma Unrelated to Schistosomiasis 


Clinical Features 

* Incidence 
It represents 3% to 6% of bladder malignancies 
(Lagwinski et al. 2007). The patients have a 
history of chronic bladder irritation caused by 
infection, stones, indwelling catheters, urinary 
retention, or neurogenic bladder. 

°. Age 
These tumors are most often diagnosed during 
the seventh decade of life. 


Sex 

The incidence of SCC shows lower male pre- 
dominance than urothelial carcinoma, with a 
male to female ratio of 1.4:1 (Johansson and 
Cohen 1997). There is higher incidence in 
women relative to men for stage T3—T4 tumors 
(Ploeg et al. 2010). 

Site 

Bladder and urinary tract organs. In the blad- 
der, the trigone is the favorite site, but SCC 
can arise anywhere within the bladder. 
Tumors may also arise within a bladder 
diverticulum. 

Macroscopy 

Grossly, the majority of the tumors are solid, 
polypoid, bulky, and frequently necrotic 
masses filling the urinary bladder. 

Treatment 

Radical cystectomy and urinary diversion 
provides a logical treatment approach for 
patients with resectable tumors. 
Radiotherapy-only regimens are rarely used, 
except for palliation in patients unfit for sur- 
gery or in combinations with chemotherapy, 
because of side effects and advances in che- 
motherapy, transforming the role of radiation 
therapy to be a part of multimodality treatment 
that have shown some success in recent small 
series (Patterson et al. 1988). Reportedly, 
immune checkpoint inhibitor-mediated immu- 
notherapy is now gaining position as therapeutic 
approach to these patients. PD-L1 immunohis- 
tochemistry shows high-level positivity in 
SCC of the bladder. 

Outcome 

SCC is often locally advanced at the time of 
diagnosis. Many patients show a palpable 
tumor on rectal examination and upper urinary 
tract obstruction. Pretreatment imaging studies 
may demonstrate hydronephrosis in 30-60% 
of cases (Serretta et al. 2000). However, 
reported cystectomy series which have com- 
pared outcomes in patients with urothelial car- 
cinoma with those in patients with SCC 
showed no significant difference in 5-year 
post-cystectomy survival (68.0% urothelial 
carcinoma vs. 60.8% SCC) (Nishiyama et al. 
2004). 
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Urinary Tract Pure Squamous Cell 
Carcinoma in Schistosomiasis 


Synonyms 
Bilharzial squamous cell carcinoma; Schist- 
osoma-related squamous cell carcinoma 


Clinical Features 

e Incidence 
Squamous cell carcinoma is prevalent in coun- 
tries with endemic urinary Schistosoma 
haematobium. The highest incidence of 
schistosoma-related squamous cell carcinoma 
occurs in Egypt (Salem et al. 2011). The inci- 
dence is increasing in Europe and the USA due 
to touristic traveling and immigration. 

°. Age 
The mean age at presentation is 46 years old. 
A lag period of approximately 30 years 
has been reported between infection with the 
parasite and subsequent development of the 
disease. 

e Sex 
The male to female ratio is 5:1 (Salem 
et al. 2011). 

e Site 
Tumors are mainly located in the dome and 
posterior or lateral walls of the bladder. 

e Macroscopy 
Grossly, tumors are generally nodular, 
fungating type. 

e Treatment 
Radical cystectomy and urinary diversion pro- 
vides a logical treatment approach for patients 
with resectable tumors. As in the case of squa- 
mous cell carcinoma not associated with 
schistosomiasis, the multimodality therapy 
including radiation with concomitant chemo- 
therapy as a useful alternative for unresectable 
bladder tumors or in cases where bladder pres- 
ervation is desired. Immunotherapy is of 
potential value in metastatic tumors or in the 
neoadjuvant setting. 

* Outcome 
Most patients present for treatment at an 
advanced stage, and 1/4 of cases are inoperable 
when first seen. This is because of the 
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nonspecific symptoms of squamous cell carci- 
noma associated with schistosomiasis, which 
often mimic bilharzial cystitis. 


Macroscopy 


Similar gross features as in cases of non- 
bilharzial-related SCC. 


Microscopy 


Invasive squamous cell carcinoma of the bladder 
shows a range of differentiation, from well differ- 
entiated to poorly differentiated (Fig. 1). Histo- 
logic grading is based on the keratinization and 
the degree of nuclear pleomorphism (Grades 1, 2, 
and 3). Some cases may show basaloid morphol- 
ogy or might present entirely with the morphology 
of verrucous carcinoma. The schistosoma-related 
squamous cell carcinoma most commonly is well 
differentiated. Some patients may present carci- 
noma associated with calcified ova. Squamous 
metaplasia and squamous CIS are common in 
the adjacent mucosa (Fig. 2). 


immunophenotype 


The tumor stains with p16, which is not related 
with HPV infection in the bladder (Lopez-Beltran 
and Escudero 1997). 
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Molecular Features 


The presence of HPV in squamous cell carcinoma 
of the bladder has been detected in anecdotal cases 
(Botella et al. 2000; Westenend et al. 2001). The 
prevalence of TP53 mutations is similar in both 
SCC and conventional urothelial carcinoma. 9p 
deletions and loss of CDKN2 are frequent find- 
ings in bladder SCC. Frequent losses of 17p and 
18p seem to be more frequently seen in bilharzial- 
related SCC. 


Differential Diagnosis 


The more frequent differential diagnosis is 
urothelial carcinoma with squamous differentia- 
tion; a diagnosis is made based on H&E staining 
and therefore not requiring immunohistochemis- 
try. Squamous differentiation in primary 
urothelial carcinoma of the urinary tract may be 
highlighted by MAC387 (Lopez-Beltran et al. 
2007). However, the usual immunohistochemical 
markers of squamous differentiation may assist in 
small biopsies or problematic cases. May immu- 
nohistochemical markers in this setting are 
CK5/6, desmoglein 3, CK14, and 34BE12. The 
diagnosis of SCC requires the evaluation of the 
entire tumor in order to rule out the presence of 
urothelial carcinoma component. In addition, the 
presence of keratinizing squamous metaplasia 
supports the diagnosis of SCC. 


Urinary Tract Pure Squamous Cell Carcinoma, 
Fig. 1 Well-differentiated squamous cell carcinoma 


Urinary Tract Pure Squamous Cell Carcinoma, 
Fig. 2. SCC associated with squamous metaplasia 
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In the transurethral resection specimens, which 
usually are poorly oriented, the differential diag- 
nosis of SCC with respect to uncommon cases of 
verrucous carcinoma may be difficult when there 
is no invasion of muscularis propria. Few cases of 
verrucous carcinoma of the bladder have been 
described in association with schistosomiasis 
and condyloma acuminatum (Holck and 
Jorgensen 1983; Botella et al. 2000), which are 
characterized by a low-grade carcinoma with 
large pushing borders. 

The diagnosis of uncommon cases of pure 
SCC of the bladder requires ruling out the inva- 
sion of the bladder by a primary SCC of the cervix 
or vagina. The demonstration of presence of HPV, 
which is common in the female genital tract 
tumors, supports the cervix and vagina as the 
most probable origin (Westenend et al. 2001). 
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Synonyms 


Neuroendocrine carcinoma; Small cell carcinoma 


Definition 


Small cell neuroendocrine carcinoma (SCC) of 
the urinary tract is a malignant neoplasm of the 
urothelium with neuroendocrine differentiation. 


Urinary Tract Small Cell Neuroendocrine Carcinoma 
Clinical Features 


e Incidence 
SCC is the most frequent neuroendocrine 
tumor of the urinary tract; however, it accounts 
for less than 1% of all malignant tumors. 

°. Age 
It is most commonly present in the seventh 
decade with a mean age of presentation of 
66 years. 

e Sex 
It mainly occurs in male patients. 

e Site 
Most of the cases are located in the bladder 
(lateral wall, dome, and within diverticula of 
the bladder) and few cases have been described 
in the upper urinary tract. 

e Treatment 
For primary SCC, a number of different treat- 
ment strategies and their combinations includ- 
ing initial chemotherapy followed by local 
control with cystectomy. In contrast to 
urothelial carcinoma, chemotherapy for SCC 
is typically cisplatin (or carboplatin) and 
etoposide. 

e Outcome 
SCC is an aggressive disease, which is often 
diagnosed at advanced stage and has a dismal 
prognosis. 


Macroscopy 


Grossly, the tumor is a large, solid, polypoid, 
ulcerated, and necrotic mass with extensive infil- 
tration of the wall. Tumor sizes range from 1.5 to 
13 cm. At cystoscopy, SCC cannot be distin- 
guished from bladder urothelial carcinoma by its 
gross appearance (Thota et al. 2013; Gupta 
et al. 2015). 


Microscopy 


Histologically, the tumor consists of sheets 
or nests of small to intermediate cells with mold- 
ing, scant cytoplasm, inconspicuous nucleoli, and 
evenly dispersed “salt- and-pepper chromatin.” 
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Urinary Tract Small Cell Neuroendocrine Carcinoma, 
Fig. 1 Microscopic feature of small cell neuroendocrine 
carcinoma of the bladder showing tumor cells with 
lymphocite-like appearance, high mitotic index, salt-and- 
pepper chromatin, and tumor necrosis (Hematoxylin-eosin 
stain, 40x) 


Mitotic activity is usually brisk and frequently 
crush artifact and Azzopardi effects are found 
(Fig. 1). Geographic necrosis and vascular inva- 
sion are commonly present (Mazzuchelli et al. 
2009). Tumor may be pure in 60% of the cases 
and admixed with other histologic types 
(urothelial carcinoma, including urothelial carci- 
noma in situ, squamous cell carcinoma, adenocar- 
cinoma, and sarcomatoid carcinoma) (Gupta et al. 
2015) (Fig. 2). In the mixed form, it is important to 
identify the percentage of small cell carcinoma 
component. 


Immunophenotype 


Small cell carcinoma of the urinary tract typi- 
cally exhibits both epithelial and neuroendocrine 
differentiation. Immunohistochemical stains 
show high positivity for chromogranin, syn- 
aptophysin, CD57 (Leu7), CD56, TTF1 
(thyroid transcription factor 1), neuron-specific- 
enolase, CAM 5.2, keratin 7, and epithelial 
membrane antigen (Wang et al. 2007). Addition- 
ally, GATA 3 has been found in 32% of tumors 
(Ou et al. 2005; Wang et al. 2007). Immunohis- 
tochemical staining with CK20 is negative in 
SCC and it is positive in 40-70% of urothelial 
carcinomas. 
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Urinary Tract Small Cell 
Neuroendocrine 
Carcinoma, Fig. 2 (a) 
small cell neuroendocrine 
carcinoma (left) admixed 
with urothelial carcinoma, 
usual type (right) 
(Hematoxylin-eosin stain, 
10x). (b) synaptophysin 
positive stain in the small 
cell neuroendocrine 
carcinoma (bottom) and 
negative stain in urothelial 
carcinoma, usual type (top 
left). (c) High Ki67 
proliferative index in the 
small cell neuroendocrine 
carcinoma component 
(bottom) and low Ki67 
proliferative index in 
urothelial carcinoma, usual 


type (top) 
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Molecular Features 


Recent molecular and clonality analysis studies 
have shown that urothelial carcinoma and small 
cell neuroendocrine carcinoma originate from 
the same cell in the urothelium. At the molecular 
level, SCC of the urinary tract demonstrates 
chromosomal aberrations that are also present 
in small cell carcinoma of the lung (Kouba and 
Cheng 2016). Loss of 4q, 5q, 10q, and 13q 
may be seen in SCCB. Allelic loss at 3p25—26, 
9p21, 9q 32-33, 17p13, and nonrandom inacti- 
vation of the X-chromosome has also been 
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reported (Alanee et al. 2019). It is considered as 
neuronal or neuroendocrine-like at the molecular 
level. 


Differential Diagnosis 


Lymphoma, poorly differentiated urothelial carci- 
noma, lymphoepithelioma-like carcinoma, 
plasmacytoid carcinoma, poorly differentiated squa- 
mous cell carcinoma, and metastatic small cell neu- 
roendocrine carcinoma from another primary should 
be considered. Lymphoma shows positive staining 


Urinary Tract Verrucous Carcinoma 


with CD45, and it is negative for epithelial and 
neuroendocrine markers. Poorly differentiated 
urothelial carcinoma, lymphoepithelioma-like carci- 
noma, plasmacytoid carcinoma, and poorly differ- 
entiated squamous cell carcinoma do not express 
neuroendocrine markers. 

It is also important to distinguish SCC of the 
urinary tract from small cell carcinoma originat- 
ing in the prostate. The identification of urothelial 
components, including urothelial carcinoma in 
situ, would strongly support a primary bladder 
origin (Zhao and Flynn 2012). 

The distinction between prostate and bladder 
origin can be difficult, especially in smaller biopsy 
specimens. PSA staining is usually negative and 
p501S has a low staining rate (20%). The prostate- 
specific TMPRss2-ERG fusion can rule in pros- 
tate origin, but negative staining does not rule it 
out (Erdem et al. 2016). 

Another diagnostic challenge can be alveolar 
rhabdomyosarcoma, although immunohistochemis- 
try for muscular differentiation is helpful in such 
cases (Paner et al. 2008). 
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Synonyms 


Verrucous carcinoma 


Definition 


Low-grade squamous cell carcinoma without 
atypia. 


Clinical Features 


* Incidence 
Rare tumor represents 3% of the squamous 
tumors of the bladder. It is mainly reported in 
patients with schistosomiasis (Mahran and 
el-Baz 1993). One case of verrucous carcinoma 
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has been described in a patient with a long- 
standing condyloma acuminatum (Walther 
et al. 1986). 

°. Age 
Few reported cases in 40—50-year-old patients. 

e Sex 
Female predominance as in the squamous cell 
carcinoma associated with schistosomiasis. 

e Site 
Rare urogenital tract case examples have been 
reported in the bladder. It may also occur in a 
bladder diverticulum (Holck and Jorgensen 
1983; Chiang et al. 1991). 

¢ Treatment 
Cystectomy allows the right diagnosis and is 
also therapeutic. 

e Outcome 
It is associated with a very low risk of progres- 
sion (Mahran and el-Baz 1993). Lymph-node 
metastases have been not reported (El-Sebair 
et al. 1974). 


Macroscopy 


Grossly, it presents as a warty tumor mass of 
variable size. 


Microscopy 


It is characterized by large and pushing tongues of 
well-differentiated squamous epithelium without 
atypia (Fig. 1). The round pushing border at the 
deep is characteristic of verrucous carcinoma. The 
diagnosis of verrucous carcinoma can be done 
when features of conventional squamous cell car- 
cinoma with invasive component and destructive 
invasion are lacking. Invasive squamous cell car- 
cinoma shows irregular nests in the deeper areas 
of the tumor. Cases of verrucous carcinoma hav- 
ing small infiltrating component should be 
reported as SCC with verrucous features. 


immunophenotype 


It stains with p16; however, the positive stain does 
not correlate with HPV infection. 
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Urinary Tract Verrucous Carcinoma, Fig. 1 Verrucous 


carcinoma: exophytic, papillary, proliferation with 
acanthosis, hyperkeratosis, and light atypia 


Molecular Features 


Verrucous carcinoma is included within the sub- 
types of non-HPV-related squamous cell carcinoma 


Differential Diagnosis 


The main differential diagnosis is with conven- 
tional squamous cell carcinoma. In transurethral 
resection specimens, the differential diagnosis 
may be difficult due the lack of orientation of the 
specimens; moreover, the diagnosis of carcinoma 
should be done when the epithelium is too deep to 
actually represent an artifact or when there are 
clearly malignant foci of invasive carcinoma. In 
transurethral resection specimens, the diagnosis 
of well-differentiated squamous cell carcinoma 
with verrucous carcinoma features may be used 
due to the uncertainties related to sampling 
limitations. 
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Synonyms 


Villous adenoma 


Definition 


Benign exophytic glandular tumor. 


Clinical Features 


e Incidence 
It is a rare tumor which arises from a metaplas- 
tic process of the urothelium. 

°. Age 
It occurs mainly in elderly patients: mean age 
65 years, range 23—94. 

e Sex 
There is reported a male predominance. 

e Site 
The urachus and the bladder dome and the 
trigone are the most common site. 

e Treatment 
The treatment is surgical excision of the tumor. 
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* Outcome 
Prognosis is excellent; however the progres- 
sion to adenocarcinoma has been reported in 
20% of the cases when the lesion has not been 
completely resected. 


Macroscopy 


Grossly, it appears as an exophytic lesion. 


Microscopy 


Histological findings of villous adenoma in 
the urinary tract, which are the same of villous 
adenoma in the intestinal tract, include a 
delicate fibrovascular stalk lined with columnar 
cells (Fig. 1). The cells may present crowding, 
hyperchromasia, and prominent nucleoli 
with pseudostratified nuclei and uncommon 
non-atypical mitoses. The villous adenoma 
may coexist with in situ and infiltrating adeno- 
carcinoma (Cheng et al. 1999; Seibel et al. 
2002). 


immunophenotype 


The tumor cells strongly stain with CK20 and 
CDX2 and may stain with CEA (90%) and CK7 
(60%). 


Urinary Tract Villous Adenoma, Fig. 1 High magnifi- 
cation of villous adenoma: columnar mucin-filled cells 
lining delicate fibrovascular stalks 
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Molecular Features 


Frequent KRAS and TP53 mutations have been 
described. 


Differential Diagnosis 


Differential diagnosis includes urinary tract 
invasive adenocarcinoma (some may have a 
villous-like morphology), papillary urothelial car- 
cinoma with glandular differentiation, and cystitis 
glandular with intestinal metaplasia (Channer 
et al. 1993). 

Invasive adenocarcinoma presents irregular 
and invasive growth pattern in the lamina 
propria and muscularis propria and stroma reac- 
tion. Villous adenoma should carefully be 
evaluated to rule out the diagnosis of adenocar- 
cinoma. All tissue should be submitted for his- 
tological evaluation in order to rule out an 
invasive component. The diagnosis of villous 
adenoma in a small sample should be made 
with caution since it may underestimate an ade- 
nocarcinoma due to sampling error. It is 
recommended to add a note on the level of dys- 
plasia associated with the diagnosis of villous 
adenoma. 
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Synonyms 


Carcinoid tumor 


Definition 


Well differentiated neuroendocrine carcinoma 
(WDNET) of the urinary tract is recognized as a 
distinct entity of neuroendocrine neoplasm arising 
from isolated neuroendocrine cells in the basal 
layer of the urothelium. 


Clinical Features 


* Incidence 
WDNET is a very rare neoplasm, few cases of 
pure tumors have been described. Other reports 
have described “carcinoid tumors” with 
coexisting carcinomatous component such as 
adenocarcinoma or small cell carcinoma 
(Martignoni and Eble 2003). 
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°. Age 
The tumor occurs predominantly in elderly 
patients (range, 30-75 years of age) (Chen 
and Epstein 2011). 

° Sex 
It has reported a slight male predominance. 

e Site 
It has a predilection for the submucosa of tri- 
gone, bladder neck, and prostatic urethra 
(Chen and Epstein 2011). 

e Treatment 
The treatment for localized disease is similar to 
the treatment of carcinoids in other organs and 
primarily involves surgical resection with clin- 
ical follow-up (Tassar 2011). 

e Outcome 
The prognosis is favorable. 


Macroscopy 


WDNETs of the urinary tract are usually small 
with the largest reported tumor measuring 3 cm. 
They often appeared as exophytic, polypoid, or 
smooth-surfaced submucosal nodules. 


Microscopy 


WDNETs of urinary tract may show trabecular, 
ribbon-like, rosette patterns or pseudoglandular 
pattern, associated with cystitis cystica and cys- 
titis glandularis (Martignoni and Eble 2003). The 
cells are uniform with round to oval nuclei 
containing stippled chromatin, and generally 
with inconspicuous nucleoli and eosinophilic 
granules in the cytoplasm. Mitoses are uncom- 
mon, necrosis is absent. 

A case composed by oncocytic cells has also 
been described (Mc Cabe et al. 2005). 


immunophenotype 


Tumor cells show immunoreactivity for neuron- 
specific enolase, chromogranin, serotonin, and 
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synaptophysin and may express prostate-specific 
acid phosphatase, without expression of other 
prostatic markers. 


Molecular Features 


Not specific 


Differential Diagnosis 


Differential diagnosis includes paraganglioma, 
nested variant of urothelial carcinoma, and met- 
astatic prostatic carcinoma. Substentacular cells 
in paraganglioma stain with S100, while 
WDNET shows S100 negative stain. Urothelial 
carcinoma stains with urothelial markers and 
does not stain with neuroendocrine markers. 
Metastatic prostatic adenocarcinoma expresses 
PSA, racemase, and NKX3.1, in addition to 
PSAP expression. A potential pitfall may be the 
pseudoglandular pattern of WDNET in associa- 
tion with cystitis cystica and cystitis glandularis, 
which may be wrongly diagnosed as non- 
neoplastic disease. Primary and metastatic neu- 
roendocrine carcinomas of urinary tract stain 
with neuroendocrine markers, and they are char- 
acterized by necrosis, high mitotis index, and 
cellular anaplasia. 
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Urinary tract consists of kidney, ureters, bladder, 
and urethra. Its function is to filter the blood, to 
eliminate urea, and to help to keep water and 
electrolytes. Urine is the waste product. Kidney 
plays a role in the regulation of blood pressure and 
acid-base balance, regulation and production of 
erythropoietin, and conservation of the fluids. 


Anatomy 


Urinary tract begins at the level of the kidneys 
with the calyces and renal pelvis and continue 
with the ureters which at the bottom end in the 
urinary bladder. Ureters are narrow tubes measur- 
ing about 30 cm in length. There are recognized 
two portions, abdominal (retroperitoneal) and pel- 
vis tracts. The abdominal part is on the anterior 
surface of psoas muscle, the pelvic tract descends 
posterolaterally, and it approaches the bladder 
base at the ureteral orifices. When empty, the 
adult bladder lies behind the symphysis pubis, 
and it is largely a pelvic organ. When full, the 
bladder rises above the symphysis and can readily 
be palpated. 

The empty bladder has an apex (superior sur- 
face), two infralateral or anterolateral surfaces, a 
base (posterior surface) and a neck. The apex 
extends a short distance above the pubic bone 
and ends as a fibrous cord derivative of the 
urachus (Fig. 1). This fibrous cord extends from 
the apex of the bladder to the umbilicus between 
the peritoneum and the fascia transversalis. 
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Urinary Tract, Normal Histology, Fig. 1 Derivative of 
the urachus in the bladder anterior wall 


The base of the bladder faces posteriorly is 
separated from the rectum by the uterus and 
vagina in the female, and by the vasa deferentia, 
seminal vesicles, and ureters in the male. 

The anterolateral surface on each side of the 
bladder is apposed to the pubic bone, levator ani, 
and obturator internus muscles, but the central 
anterior bladder is separated from the pubic bone 
by the retropubic space that contains abundant fat 
and venous plexuses. 

The apex of the bladder is apposed to the uterus 
and ileum in the female, and the ileum and pelvic 
portion of the colon in the male. 

The neck of the bladder, its most inferior part, 
connects with the urethra. The bladder is a hollow 
muscular organ whose main function is that of a 
reservoir. When the bladder is distended with 
urine, the neck remains fixed and stationary, 
whereas the dome rises above the pelvic cavity 
into the lower abdomen, touching the posterior 
aspect of the lower anterior abdominal wall and 
the small and large bowel. 
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Beneath the urothelial lining of the inner blad- 
der, there is loose connective tissue that permits 
considerable stretching of the mucosa. As a result, 
the urothelial mucosal lining is wrinkled when the 
bladder is empty but smooth and flat when 
distended. 

This arrangement exists throughout the bladder 
except at the trigone, where the mucous mem- 
brane adheres firmly to the underlying muscle; 
consequently, the trigone is always smooth, 
regardless of the level of distension. 

The bladder is supplied by the superior, mid- 
dle, and inferior vesical arteries, all of which are 
branches of the anterior division of the hypogas- 
tric artery. 

Between the bladder wall proper and the outer 
adventitial layer, there is a rich plexus of veins that 
ultimately terminate in the hypogastric veins after 
converging in several main trunks. 

The bladder lymphatics drain into the external 
iliac, hypogastric, and common iliac lymph 
nodes. There are rich lymphatic anastomoses 
between the pelvic and genital organs. 

The bladder is richly innervated by divisions of 
the autonomic nervous system. Sympathetic 
nerves originate from the lower thoracic and 
upper lumbar segments, mainly T11-T12 and 
L1-L2. 

Paraganglia are rarely found in routine sections 
of the urinary bladder. Paraganglionic tissue typ- 
ically demonstrates immunoreactivity with neuro- 
endocrine markers such as chromogranin, 
synaptophysin, and neuron specific enolase. The 
sustentacular cells exhibit immunostaining for 
S-100 protein. 

These sympathetic fibers descend into the sym- 
pathetic trunk and the lumbar splanchnic nerves, 
connecting with the superior hypogastric plexus, 
an inferior extension of the aortic plexus. 

Parasympathetic nerves arise from sacral seg- 
ments S2—S4, and these form the rich pelvic para- 
sympathetic plexus. This plexus joins the 
sympathetic hypogastric plexus, and vesical 
branches emerge from this plexus toward the 
bladder base, innervating the bladder and urethra. 

The urethra is the distal part of the urinary tract. 
It is a duct that extends from the urinary bladder to 
the external urethral orifice. In the female, the 
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urethra is a duct measuring 2.5—4 cm in length 
and 1 cm in diameter. It originates from the inter- 
nal urethral orifice at the bladder neck and crosses 
the perineal membrane to the external urethral 
orifice, in the vulval vestibule, in front of the 
vaginal introitus. In the male, the urethra is a 
duct longer than the one seen in the female, 
about 18-20 cm long, and originates from the 
bladder neck (internal urethral orifice), ending 
outside, in the glans penis, with the external ure- 
thral orifice. In women it permits the transport of 
urine, in the man its function is also the transport 
of semen, since it receives the end of ejaculatory 
ducts and prostatic glands. 


Microscopic Anatomy 


The calyces, renal pelvis, ureter, bladder, and ure- 
thra for the most part have a similar composition, 
the inner layer is urothelium, an epithelial lining, 
and outwards, the lamina propria, the muscolaris 
propria, and adventitia. Conversely, male and 
female urethra show differences in proximal and 
distal parts. The female proximal urethral mucosa 
is lined by transitional epithelium and the distal 
urethra is lined by stratified nonkeratinizing squa- 
mous epithelium. In the lamina propria of female 
distal urethra, there are paraurethral glands 
(Skene’s glands), with a common duct on each 
side, which invaginate from the mucosae. The 
prostatic urethra mucosa is lined by transitional 
epithelium, the male proximal urethra is lined by 
stratified or pseudostratified columnar epithelium, 
and the distal (penile) urethra is lined by a non- 
keratinizing stratified squamous epithelium. In the 
lamina propria of prostatic and bulbar urethra, 
there are the Cowper glands, which secrete a 
fluid into the bulbar urethra. In the lamina propria 
of male distal urethra, there are the Littre glands. 


Urothelium 

The urothelium is a unique stratified epithelium 
that has a variable thickness. The number of cell 
layers depends on the degree of distension and 
anatomical locations and usually varies from three 
to seven layers. When distended, the bladder is 
three to six cell layers thick; in the contracted 


458 


state, it consists of six to eight layers. The typical 
biopsy contains about five layers. Ureter is three 
to five cells thick. The urothelium contains a layer 
of large superficial (umbrella cells) cells that are 
frequently multinucleated. These cells have abun- 
dant eosinophilic cytoplasm, with large nuclei 
whose long axes are perpendicular to those of 
the smaller cells of the underlying basal and inter- 
mediate cell layers. 

Basal and intermediate cells are located 
between the basal lamina and the superficial 
cells. These cells are morphologically identical 
to each other and are distinguished only by their 
position in the mucosa. They are regularly 
arranged, with distinct cell boundaries and oval, 
round, or fusiform nuclei with occasional promi- 
nent nuclear grooves. In frozen sections, different 
cell compartments might not be evident. 

The long axis of the basal and intermediate 
cells is perpendicular to the basement membrane, 
a finding important in evaluating cellular polarity. 
Basement membrane markers such as laminin and 
type IV collagen may be useful diagnostically in 
select cases to define the basement membrane, but 
are not routinely employed. 

Nonkeratinizing, glycogenated squamous meta- 
plasia is common in bladder trigone of women that 
is regarded as a normal variation of the urothelium. 
This epithelium expresses markers of squamous 
differentiation. 

Frequently, the urothelium invaginates to the 
lamina propria forming von Brunn nests which 
may be solid or show a small central lumen. 
Occasionally, von Brunn nests may become 
numerous or hyperplastic, a finding that should 
not be misdiagnosed as cancer in frozen 
sections. 


Lamina Propria 

The lamina propria is located beneath the basement 
membrane and the muscolaris propria. It consists of 
a compact layer of fibrovascular connective tissue, 
lymphatic channels, sensory nerve endings and elas- 
tic fibers. The distension causes varied thickness. It 
contains an incomplete muscularis mucosa com- 
posed of thin delicate smooth muscle fibers 
(Younes et al. 1990) that occasionally may become 


Urinary Tract, Normal Histology 


hypertrophic and should not be mistaken for 
muscularis propria in biopsy specimens. In biopsy 
specimens, these smooth muscle fibers may appear 
as a continuous layer, a discontinuous or interrupted 
layer, or as scattered thin bundles of smooth muscle 
fibers that do not form an obvious layer. The muscle 
fibers lie parallel to the mucosal surface, midway 
between the epithelium and the underlying 
muscularis propria. 

Moderate size or large thick-walled blood vessels 
are a constant feature of the lamina propria, running 
parallel to the surface urothelium in close associa- 
tion with the smooth muscle fibers of the muscularis 
mucosa. 


Muscularis Propria 

The muscle proper of the bladder, the muscularis 
propria, is moderately thick and consists of an 
inner longitudinal layer, middle circular layer, 
and outer longitudinal layer. It spirals around 
each ureteral orifice and increases in thickness 
around the internal urethral orifice, forming the 
internal sphincter of the bladder. The thickness 
of bladder muscolaris propria varies in different 
bladder walls and in the different patients. At 
the bladder trigone, the muscularis propria 
run close and parallel to the covering urothelium. 
Difference of thickeness is characteristics 
for calyces and renal pelvis, ureter (Fig. 2), and 
urethra. In renal pelvis, muscolaris is very 
thin, minor calyces do not contain muscolaris 
propria. 

Different antibodies, such as smoothelin, 
desmin, vimentin, and caldesmon, have been 
proposed for the distinguishing between the 
muscle fibers of muscolaris propria and 
muscolaris mucosa (Council and Hameed 
2009). Desmin stain is the most useful marker 
to recognize the presence of muscle tissue 
(Amin et al. 2014). 

The tumor bladder staging requires the divi- 
sion in pT2a in case of involvement of the super- 
ficial muscolaris propria and pT2b in case of 
invasion of deeper muscolaris propria (Amin 
et al. 2017). The division is not made with ana- 
tomical landmarks, it is evaluated at the 
microscopy. 


Urinary Tract, Normal Histology 
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Urinary Tract, Normal Histology, Fig. 2 Section of ureter 


Urinary Tract, Normal Histology, Fig. 3 Bladder diverticulum lined with normal urothelium. The muscolaris propria 


is absent and shows hypertrophy 


Muscolaris propria is not present in the 
bladder diverticula wall (Fig. 3), the eighth edi- 
tion of American Joint Committee on Cancer 
staging system clearly explains the criteria for 


staging the diverticula tumors with pT1 when 
tumor is in lamina propria and pT3 when tumor 
reaches the peridiverticular fat (Amin et al. 
2017). 
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Serosa 

The superior surface of the bladder is in contact 

with the parietal peritoneum and has a serosa. 
Fat tissue may be present through all bladder 

wall tunics (Philip et al. 2000). 


immunophenotype and 
Immunohistochemistry 


Urothelium shows CK7 and 34 beta E12 positive 
stains. The epithelial cells of the basal layer 
expresses Bcl-2 while the intermediate cells 
express RBI and PTEN at varying intensities. 
HER2/neu and p53 are not expressed by normal 
urothelial cells (rare cells may be present though 
the urothelium). Ki67, indicating proliferation, 
may be seen in rare cells through the urothelium. 
Superficial umbrella cells express uroplakins, 
GATA3, and Cytokeratin 20 (Alonso et al. 2009). 
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Synonyms 
Flat noninvasive urothelial carcinoma; 
High-grade intraurothelial neoplasia (nor 
recommended) 
Definition 


Urothelial carcinoma in situ (CIS) is a flat 
noninvasive tumor of variable  cell-layer 
thickness in which the urothelium is composed 
of high-grade malignant cells. 


Clinical Features 


The clinical presentation is nonspecific with over 
20% of patients being asymptomatic. Patients 
may present gross or microscopic hematuria, 
dysuria, urinary frequency, or urgency. It may 
appear as erythematous velvety or granular 
patches on cystoscopy. 


Urothelial Carcinoma In Situ 


e Incidence 
De novo or isolated carcinoma in situ (referred 
to as primary urothelial carcinoma in situ) 
accounts for up to 3% of bladder neoplasms. 
Secondary CIS is diagnosed during follow-up 
of a patient with known bladder tumor or at 
time of diagnosis of an urothelial carcinoma 
(concomitant secondary CIS). 

°. Age 
Patient’s age at diagnosis ranges 32—90 years 
(mean, 66 years). 

e Sex 
The male-to-female ratio is approximately 7:1. 

e Site 
There is predilection for trigone, lateral wall, 
and dome of the bladder. Mapping studies 
of cystectomy specimens show frequent 
involvement of the prostatic urethra and the 
ureter. 

Urothelial CIS tend to be multifocal and 

occasionally diffuse. 

e Treatment 
Intravesical instillation with Bacillus 
Calmette-Guérin (BCG) is the treatment of 
choice, with about 70% complete response 
rate. Alternative intravesical treatment options 
include interferon in combination with BCG, 
valrubicin, and gemcitabine. Persistent disease 
may undergo radical cystectomy. 

e Outcome 
CIS may progress to invasive carcinoma, 
if untreated. Factors predictive of progression 
include multifocality, coexistent bladder 
neoplasia, prostatic urethral involvement, 
recurrence after treatment. The mean interval 
between a diagnosis of CIS and the cancer 
progression is about 5 years. 


Macroscopy 


CIS may appear as erythematous velvety or 
granular patches upon cystoscopy examination 
but it may also be grossly undetectable. 
Erythematous changes may be apparent at 
gross examination of cystectomy specimens. 
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Microscopy 


Microscopically, urothelial CIS is a flat neoplasm 
characterized by architectural alterations and 
severe cytological atypia. Marked disorganization 
of cell layers is also characteristic, with loss 
of cellular polarity and decreased cellular 
cohesiveness. Tissue edema, vascular ectasia, 
and proliferation of small capillaries frequently 
accompany the lamina propria. 

CIS is morphologically heterogeneous, 
but however, different morphologic expressions 
of CIS do not have clinical significance 
(McKenney et al. 2001). 

Large cell CIS is the most common feature. 
It is characterized by architectural disarray 
and abundant cellular cytoplasm and anaplastic 
nuclear features (Fig. 1). It is uncommon to 
see high pleomorphic bizarre giant cells (Giant 
cell CIS). 

Small cell CIS is distinguished by cells with 
small size and enlarged and hyperchromatic, 
nuclei. This finding is unrelated to small cell 
carcinoma. 

CIS with pagetoid growth is characterized 
by large single clear cells or small clusters 
of clear cells with enlarged nuclei and coarse 
chromatin within otherwise normal urothelium 
(Lopez Beltran et al. 2002). 
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Urothelial Carcinoma In Situ, Fig. 1 CIS characterized 
by cells with abundant cytoplasm, nuclear atypia, mitoses, 
and architectural disarray 
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Urothelial Carcinoma In Situ, Fig. 2 Clinging pattern 
of CIS 


Clinging CIS is characterized by few residual 
carcinoma cells on the surface due to strikingly 
discohesive growth with extensive exfoliation. 
In case of no recognizable epithelial cells on 
the surface, this is referred to as denuding 
cystitis, which is considered a morphologic 
expression of CIS (Fig. 2). In the clinging 
pattern of CIS there is a patchy, usually single 
layer of atypical cells covering the epithelial 
surface. 

In rare cases, CIS may exhibit squamous 
differentiation characterized by intercellular 
bridges. This feature is most often observed in 
association with urothelial carcinoma showing 
extensive squamous differentiation elsewhere 
in the bladder. An uncommon pattern is CIS 
with feature of glandular differentiation 
(occasionally referred in the past as adenocarci- 
noma in situ); such lesions may show noninvasive 
papillary, cribriform, or pure flat morphologic 
patterns (Lopez-Beltran et al. 2011). A pseudo- 
papillary architecture may be seen rarely 
within CIS. 


immunophenotype 


CIS shows CK 20 expression in several 
layers of the urothelium and p53 positive full 
thickness in the epithelium. Increased Ki-67 label- 
ing is noted in CIS but also in case of 
reactive atypia of the urothelium, therefore, 


Urothelial Carcinoma In Situ 


ki67 is not recommended in practice. p16 (90%) 
and racemase (50-80%) show positive stains 
in CIS but it clinical application needs further 
validation. The neoplastic cells of are uniformly 
negative for CD44 immunostaining, but however, 
some basal cells may be positive. 


Molecular Features 


Urothelial carcinoma in situ is associated 
p53 mutations, loss of heterozygosity (LOH) 
of chromosome 9, and gains of chromosome 
5p (Hartmann et al. 2002). 


Differential Diagnosis 


The differential diagnosis of CIS includes the 
following entities: 


e Urothelial dysplasia shows cytological and 
architectural abnormalities that are insufficient 
for the diagnosis of CIS. These may be nuclear 
rounding and crowding, and architectural 
disturbance including loss of polarity, with 
lesser degree than CIS. 

¢ Flat urothelial hyperplasia is described as 
an increase in number of cell layers (usually 
>10) without the hyperchromasia, nuclear 
membrane irregularities, or architectural 
disarray of CIS. However, occasionally we 
may see a hyperplastic CIS pattern with large 
number of cell layers. 

e Reactive atypia characterized by nuclear 
abnormalities are less than those of dysplasia 
or CIS and there is association with mucosal 
inflammation of previous manipulation or 
irritation. 

e Atypia of unknown or unclear significance 
shows nuclear abnormalities similar to those 
of reactive changes (less than those of dyspla- 
sia or CIS) with high degree of inflammation, 
to that extent of which it is unclear if they 
represent true CIS. Usually the immunohisto- 
chemical expression of CK20 and p53 should 
solve the problem in most cases. 


Urothelial Carcinoma with Divergent Differentiation 


e Therapy-related atypia is characterized by 
markedly abnormal cytological and histologic 
features related to intravesical therapy and 
systemic therapy with cyclophosphamide or 
radiation therapy (Lopez-Beltran et al. 2018). 

e Basal cell hyperplasia characterized by 
hyperplasia of urothelium with small cell 
pattern without nuclear atypia or loss of 
polarity. Small cell pattern of CIS should be 
recognized to avoid misdiagnosis of basal 
cell hyperplasia. 

In addition to morphologic features, 
ancillary analysis may help in the differential 
diagnosis: CIS shows intense CK 20 and p53; 
while in dysplasia/reactive atypia, the CK20 
staining shows patchy cytoplasmic immunore- 
activity only in the superficial umbrella 
cell layer, p53 is weak and CD44 stains only 
the basal cells in the adjacent normal or 
reactive urothelium. Reactive urothelium is 
negative for pl6 and racemase (Jung et al. 
2014; Lopez-Beltran et al. 2018). 

e Paget disease. Primary extramammary Paget’s 
disease of the external genitalia and of the 
anal canal may extend to the bladder mimick- 
ing bladder pagetoid CIS. 


The stain with GCDFP15 may be helpful in 
the differential diagnosis. Positivity for CDX2 
and cytokeratin 20 may be seen in Paget disease 
secondary to anorectal adenocarcinomas, while 
uroplakin-III and p63 are positive in those 
of urothelial origin. GATA3 and S100P may be 
positive in both Paget disease of the vulva and 
urothelial pagetoid CIS. 


References and Further Reading 


Hartmann, A., Schlake, G., Zaak, D., et al. (2002). 
Occurrence of chromosome 9 and p53 alterations in 
multifocal dysplasia and carcinoma in situ of human 
urinary bladder. Cancer Research, 62, 809-818. 

Jung, S., Wu, C., et al. (2014). The role of immunohisto- 
chemistry in the diagnosis of flat urothelial lesions: 
A study using CK20, CK5/6, P53, Cd138, and Her2/ 
Neu. Annals of Diagnostic Pathology, 18, 27-32. 

Lopez Beltran, A., Luque, R. J., et al. (2002). The pagetoid 
variant of bladder urothelial carcinoma in situ: 


463 


A clinicopathological study of 11 cases. Virchows 
Archiv, 441, 148-153. 
Lopez-Beltran, A., Jimenez, R. E., Montironi, R., et al. 
(2011). Flat urothelial carcinoma in situ of the 
bladder with glandular differentiation. Human 
Pathology, 42, 1653-1659. 
Lopez-Beltran, A., Montironi, R., Raspollini, M. R., et al. 
(2018). Iatrogenic pathology of the urinary 
bladder. Seminars in Diagnostic Pathology, 35, 
218-227. 
McKenney, J. K., Gomez, J. A., Desai, S., et al. (2001). 
Morphologic expressions of urothelial carcinoma in 
situ: A detailed evaluation of its histologic patterns 
with emphasis on carcinoma in situ with micro- 
invasion. The American Journal of Surgical Pathology, 
25, 356-362. 


Urothelial Carcinoma with 
Divergent Differentiation 


Rita Canas-Marques', Maria Rosaria Raspollini” 
and Antonio Lopez-Beltran'* 

"Pathology Service, Champalimaud Clinical 
Center, Lisbon, Portugal 

*Histopathology and Molecular Diagnostics, 
University Hospital Careggi, Florence, Italy 
>Unit of Anatomic Pathology, Department of 
Surgery, Cordoba University Medical School, 
Cordoba, Spain 


Synonyms 


Urothelial carcinoma with aberrant differentia- 
tion; Urothelial carcinoma with alternative differ- 
entiation; Urothelial carcinoma with variant 
histology 


Definition 


It is a tumor which contains component of 
papillary, in situ or invasive usual urothelial car- 
cinoma at least focally associated with 
squamous differentiation or glandular or differ- 
entiation with otherwise urothelial carcinoma 
subtypes. 
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Clinical Features 


Incidence 

About the 60% of urothelial carcinoma con- 
tains variable amount of squamous differentia- 
tion and about 10% of it is associated with 
glandular differentiation. The association may 
be found in early stage; however, its frequency 
increases with stage and grade. In some cases, 
urothelial carcinoma in situ represents the only 
urothelial component. In addition to squamous 
and glandular component, the divergent differ- 
entiation includes other rare variations such as 
trophoblastic, small cell/neuroendocrine and 
even endodermal sinus or otherwise urothelial 
carcinoma subtypes (Lopez-Beltran 
et al. 2017). 

Age 

The median patient age at diagnosis is 
65-70 years, with wide age distribution. 

Sex 

There is a male predominance such as pure 
urothelial carcinoma. 

Site 

Bladder in the majority of the cases, in renal 
pelvis (Perez-Montiel et al. 2006; Jankovic 
Velickovic et al. 2010) and other urinary tract 
organs. 

Treatment 

The treatment is stage-related. 

Outcome 

Low-grade urothelial carcinoma with focal 
squamous differentiation has a higher recur- 
rence rate than pure low-grade urothelial car- 
cinoma. The finding of squamous 
differentiation in high-grade urothelial carci- 
noma in trans-urethral resection specimen is 
associated with high-stage disease (Wasco 
et al. 2007). In cystectomy, this feature is not 
associated with specific survival by itself (Kim 
et al. 2012; Chen et al. 2017); however, it may 
be associated with low response to therapy 
than pure cases. In the same way, glandular, 
trophoblastic, and otherwise urothelial carci- 
noma subtypes differentiation are high-grade 
and high-stage related. 


Urothelial Carcinoma with Divergent Differentiation 


Macroscopy 


Macroscopic features are nonspecific. 


Microscopy 


Squamous differentiation is characterized by 
keratinization and intercellular bridges; it may be 
focal or extensive. Squamous differentiation in 
early invasive cases may be found in the invasive 
component of the tumor (Fig. 1). 

Glandular differentiation is given by the presence 
of true gland formation within the tumor (Fig. 2) 
which is different from the pseudoglandular spaces 
seen in urothelial carcinoma. The glands may be 
tubular or enteric glands with mucin secretion. 
A colloid-mucinous pattern characterized by nests 
of floating cells in extracellular mucin, occasionally 
with signet ring cells, may be present. Conversely, 


Urothelial Carcinoma with Divergent Differentia- 
tion, Fig. 1 Papillary urothelial carcinoma, high-grade, 
with squamous differentiation 


Urothelial Carcinoma with Divergent Differentiation 
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Urothelial Carcinoma with Divergent Differentiation, Fig. 2. Malignant glands invading the muscularis propria 


cytoplasmic mucin-containing cells can be present 
in urothelial carcinoma, usual type, and they do not 
mean glandular differentiation. Trophoblastic differ- 
entiation is characterized by scattered syn- 
cytiotrophoblasts and rarely choriocarcinoma with 
high-grade urothelial carcinoma. 

The percentage of divergent differentiation 
should be indicated in the pathology report. 


Immunophenotype 


Urothelial carcinoma with squamous differentia- 
tion may express urothelial markers as S100P, 
GATA-3, and uroplakin III and squamous- 
associated markers such as CKI14 and 
desmoglein-3. 

The expression of MUCSAC-apomucin may 
be useful as immunohistochemical marker of 
glandular differentiation in urothelial tumors. 

Beta-HCG stain highlights the trophoblastic 
differentiation. 


Molecular Features 


Gene sequencing analysis has identified subtypes of 
invasive urothelial carcinoma: basal/squamous-like 
subtype, luminal type, and p53-like carcinoma with 


different responsiveness to chemotherapy and 
cancer-specific survival. 


Differential Diagnosis 


The more frequent differential diagnosis of 
urothelial carcinoma with divergent differentia- 
tion is with pure carcinoma forms. The diagnosis 
is morphologically based on H&E staining with 
the highlighting of urothelial component which 
may represent a small percentage of tumor. 

In addition, the differential diagnosis should 
tule out the spread from tumors of neighboring 
organs such the extension from anal canal or cer- 
vical-vaginal tumor for squamous tumors or 
extension from urachal carcinoma or metastases 
from gastro-intestinal tract and prostate for tumors 
with glandular morphology. 
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Synonyms 
Glycogen-rich urothelial carcinoma; Urothelial 


carcinoma with clear cell change; Urothelial car- 
cinoma with clear cytoplasm (glycogen-rich) 


Definition 


Clear cell glycogen-rich urothelial carcinoma is 
defined as a variant of urothelial carcinoma with 


Urothelial Carcinoma, Clear Cell (Glycogen-Rich) Type 


cells with glycogen-rich cytoplasm. The clarity of 
the cells may simulate clear cell renal cell carci- 
noma or clear cell carcinomas for other organs 
(Lopez-Beltran et al. 2019). 


Clinical Features 


e Incidence 
Foci of clear cells are present in about 30% of 
high-grade urothelial carcinoma. The pure 
glycogen-rich urothelial carcinoma repre- 
sents an unusual variant with few cases 
reported so far (Kramer et al. 2012; Knez 
et al. 2014; Zhang et al. 2014; Moradi 
et al. 2017). 

« Age 
It occurs in adult age. 

e Sex 
It presents a male predominance. 

e Site 
It occurs mainly in the bladder, and it however 
may involve the urinary tract organs in pure 
form or more common with urothelial carci- 
noma conventional type (Perez-Montiel 
et al. 2006). 

* Treatment 
Pure forms are mainly diagnosed in advanced 
stages. The therapy is the same of urothelial 
carcinoma by the same stage. 

* Outcome 
Pure glycogen-rich urothelial carcinoma pre- 
sents an aggressive behavior typically related 
to the advanced stage at presentation. 


Macroscopy 


Grossly, the glycogen-rich urothelial carcinoma is 
similar to conventional urothelial carcinoma; 
it may be a polypoid lesion or an ulcerated lesion. 
The solid pattern is the more common. 


Microscopy 


Up to two-thirds of urothelial carcinoma cases 
have foci of clear cell change resulting from 
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Urothelial Carcinoma, Clear Cell (Glycogen-Rich)- 
Type, Fig. 1 Small foci of urothelial carcinoma (black 
arrows) adjacent to areas with a clear cell cytoplasm 


abundant glycogen. This variant includes the 
presence of nests or sheets of clear cell areas 
with well-defined cell membranes circumscribing 
abundant optically clear cytoplasm. 

The clear cell (glycogen-rich) variant of 
urothelial carcinoma represents an extreme end 
of the later morphologic spectrum. To qualify for 
a diagnosis of this variant, it is required predom- 
inant or pure cells with abundant clear cyto- 
plasm. In most cases, there is recognizable 
conventional urothelial carcinoma admixed 
(Fig. 1), a finding that help in the diagnosis. 
The polysaccharide content stains with periodic 
acid-Schiff (PAS) stain, which appears after 
digestion with diastase. 


immunophenotype 


Tumor cells show positive immunostaining for 
cytokeratin 7, CA-125, p53, and CEA, with 
focal p63 expression. GATA3 immunostain is 
positive supporting an urothelial origin. MIB-1 
index is usually high (Oliva et al. 2002; 
Paner et al. 2014). 


Molecular Features 


Similar to conventional urothelial carcinoma. 
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Differential Diagnosis 


Differential diagnosis of this pattern includes 
clear cell Miillerian adenocarcinoma of the blad- 
der, in particular when presents with a solid 
growth patter, and metastatic clear cell carcinoma 
from the kidney or prostate. 

Other rare differential diagnosis may include 
clear cell sarcoma, malignant melanoma, 
nephrogenic metaplasia, and rarely diffuse large 
B-cell lymphoma. The histological evaluation 
with the recognition of foci of classic urothelial 
carcinoma and the positive stain with urothelial 
markers (34 beta E12, CK7, p63, GATA3) support 
the diagnosis. Cytoplasmic clearing as a result of 
thermal artifact in transurethral resections should 
not be mistaken for this variant of bladder cancer. 
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Synonyms 


Pleomorphic giant cell carcinoma 


Definition 


Rare and aggressive variant of urothelial carci- 
noma characterized by markedly bizarre pleomor- 
phic tumor giant cells (Moch et al. 2016). 


Clinical Features 


e Incidence 
This histological variant is very uncommon 
with fewer than 30 cases reported in the litera- 
ture (Lopez-Beltran et al. 2009; Samaratunga 
et al. 2016). 

°. Age 
Patients age ranges from 53 to 92 years, mean 
70 years. 

e Sex 
The two published case series reported a male 
predominance. 

e Site and presentation 
All reported cases involved the urinary bladder 
and presented with hematuria, dysuria, or 
frequency. 

e Treatment 
The patients are usually diagnosed by TURB 
and treated by cystoprostatectomy or 
cystectomy. 


Urothelial Carcinoma, Giant Cell Type 


e Outcome 
Giant cell urothelial carcinoma is very aggres- 
sive with most tumors presenting in clinical 
stage T3 or T4 with frequent lymph node 
metastases. The prognosis is poor, and most 
patients died of the disease within 2 years of 
diagnosis or are alive with metastasis. 


Macroscopy 


Urothelial carcinoma usually presents as infiltra- 
tive polypoid-like, ulcerous or sessile masses. 


Microscopy 


This histological variant is characterized by 
mono- or multinucleated pleomorphic giant cells 
with large hyperchromatic nuclei and abundant 
eosinophilic cytoplasm (Fig. 1). Rarely, 
intracytoplasmic vacuoles are noted. This lesion 
has a high proliferation rate and a high mitotic 
count including atypical mitosis. Various architec- 
tural patterns have been reported in giant cell 
carcinoma of the bladder, thus including cohesive 
expansile growth, infiltrating tumor nests or 
discohesive individual cells. In some cases, an 
associated light chronic inflammatory infiltrate 
can be seen. A desmoplastic stromal reaction 
may be present in the form of hypocellular stroma 


Urothelial Carcinoma, Giant Cell Type, Fig. 1 Giant 
cell type of urothelial carcinoma: the tumor is composed by 
pleomorphic tumor giant cells 
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or proliferating fibroblastic stroma. Tumor necro- 
sis may be extensive occasionally. 

In most cases, the giant cell carcinoma is 
accompanied by urothelial carcinoma in situ, 
invasive urothelial carcinoma of conventional 
type or by other urothelial carcinoma variants 
such as micropapillary, plasmacytoid, or rarely 
lymphoepithelioma-like. It is important to high- 
light that giant cell carcinoma of the urinary blad- 
der does not display a spindle cell component, and 
that lesions with such feature are better classified 
as sarcomatoid carcinoma of the bladder. 


Immunophenotype 


The giant cell component and the accompanying 
invasive urothelial carcinoma have a similar 
immunophenotype: they are both positive for 
CK7, p63, AEI1-AE3, EMA, uroplakin IM, 
GATA3, variably positive for CK20 and p53, 
and negative for beta HCG, Melan A, HMB45, 
PSA, vimentin, desmin, and synaptophisin. Ki-67 
index ranges 70-90%. 


Molecular Features 


Molecular information is not currently available. 


Differential Diagnosis 


Giant cell urothelial carcinoma should be distin- 
guished from other bladder primaries displaying 
giant cell features such as osteoclast-type (e.g., 
osteoclast-rich undifferentiated carcinoma) or 
trophoblastic-type giant cell carcinomas. In the 
former, giant cells are immunoreactive to CD68, 
while in the latter case, giant cells are betaHCG 
positive. 

In second instance, it should be differentiated 
from secondary deposits of other pleomorphic 
giant cell tumors in the bladder, which may 
originate in the lung, prostate, ovary, breast, pan- 
creas, or even melanoma. In these cases, an 
appropriate immunohistochemical panel includ- 
ing melanocytic markers, epithelial markers, 
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uroplakin III, PSA should be performed. Further- 
more, the identification of an accompanying 
urothelial carcinomatous component supports 
bladder origin (Lopez-Beltran et al. 2019). 
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Synonyms 

Conventional-type; Infiltrating urothelial carci- 
noma; Invasive urothelial carcinoma; Urothelial 
carcinoma; Usual type 

Definition 


Malignant neoplasm arising from urothelium 
that shows pronounced ability for divergent 
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differentiation with invasion beyond the basement 
membrane. 


Clinical Features 


e Incidence 
Urothelial carcinoma represents the seventh 
most common cancer, and, among these, 
about 30% present with invasive disease. 

°. Age 
The median patient age is 65—70 years, with 
age distribution from pediatric (uncommon) to 
old age. 

e Sex 
It is most common in male patients, with a 
male-to-female ratio of 3—4:1. 

e Site 
The bladder represents the most common site 
of invasive urothelial carcinoma (90%) among 
the urinary tract organs. The involvement of 
upper urinary tract organs occurs in about 10% 
of the cases. The involvement of urethra is 
uncommon; it occurs mainly in old patients 
with previous urothelial carcinoma of the blad- 
der or upper urinary tract organs (Fig. 1). 
Multifocal neoplasia may occur. 

e Treatment 
Patients with early invasive disease undergo 
transurethral resection of the tumor and 


Urothelial Carcinoma, Invasive, Fig. 1 Urothelial car- 
cinoma of prostatic urethra (pT1) (H&E stain, 4x) in a 
radical cystectomy specimen with bladder muscle-invasive 
urothelial carcinoma (pT2b) 
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bacillus Calmette-Guerin (BCG) intravesical 
immunotherapy in high-risk non-muscle- 
invasive bladder cancer (Babjuk et al. 2019). 

The involvement of muscularis propria 
requires radical cystectomy and pelvic lymph 
node dissection. Neoadjuvant chemotherapy or 
systemic chemotherapy or radiotherapy should 
be considered (Alfred Witjes et al. 2017). 
Recently, new drugs have been utilized in 
patients with locally advanced and metastatic 
urothelial carcinoma who had progressed fol- 
lowing treatment with platinum-based 
chemotherapy. 

The treatment of urothelial carcinoma of the 
upper urinary tract (renal pelvis and ureter) 
needs to be tailored according to the clinical 
characteristics of each patient (Rouprét 
et al. 2018). 

e Outcome 
Progression of pT1 bladder urothelial carci- 
noma patients occurs in 15—25% of the cases 
(Sylvester et al. 2006). 

Outcome of pT2—T4 urothelial carcinoma 
patients is tumor stage-related, as it is with 
lymph nodes and metastases status, and it is 
related with response to radiotherapy and che- 
motherapy. Regarding this, it has been reported 
the identification of distinct basal and luminal 
subtypes of muscle-invasive bladder cancers 
with different sensitivities to frontline chemo- 
therapy (Choi et al. 2014). In addition, evalua- 
tion of immune checkpoint pathway may offer 
additional therapies. 


Macroscopy 


Invasive urothelial carcinoma may show polyp- 
oid, sessile, ulcerated, or infiltrative patterns 


(Fig. 2). 


Microscopy 


The morphologic features of invasive urothelial 
carcinoma are very wide, and numerous variants 
have been described, and even the conventional 


Urothelial Carcinoma, Invasive 


Urothelial Carcinoma, Invasive, Fig. 2 Urinary blad- 
der with large tumor con polypoid pattern and invasion of 
the wall and perivesical fat 


Urothelial Carcinoma, Invasive, Fig. 3 Small nests, 


trabeculae, and single cells infiltrating the muscularis pro- 
pria of the bladder 


type urothelial carcinoma shows different 
features. 

The tumors may show nests, trabeculae, cords, 
or single cells infiltrating the bladder wall or a 
diffuse growth pattern (Fig. 3). The tumor cells 
in conventional urothelial carcinoma present a 
medium-size, pale, or eosinophilic cytoplasm. 
Uncommon features are large cells with pink 
cytoplasm. Invasive component of the tumor is 
mainly characterized by high nuclear atypia and 
anaplasia. 

Urothelial carcinoma has a pronounced ability 
for divergent differentiation. It is common that 


tumors with divergent differentiation are 
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characterized by multiple patterns within the 
same tumor. When multiple histologies are pre- 
sent, the relative percentage of these should 
appear in the pathology report. 

A controversial issue is the concept of micro- 
invasive urothelial carcinoma in the bladder. pT1 
bladder cancers are heterogeneous with respect to 
outcomes. Currently, the criteria for diagnosis of 
microinvasive urothelial carcinoma have not been 
clearly established; however it is suggested to 
substage the pT1 urothelial bladder carcinoma 
(Younes et al. 1990; Hasui et al. 1994; Bertz 
et al. 2011; van Rhijn et al. 2012; Brimo et al. 
2013; Moch et al. 2016; American Joint Commit- 
tee on Cancer 2017), although current guidelines 
for superficially invasive cancers do not discrim- 
inate between different levels of lamina propria 
invasion (Babjuk et al. 2019) (Fig. 4). 

Another critical topic in the transurethral resec- 
tion specimen is the assessment of the staging 
(T1 vs. T2). The involvement of muscle fibers 
by invasive tumors may be a critical source of 
pitfalls in staging a bladder tumor. The presence 
of differences in muscle layers and lamina propria 
of the urinary bladder and desmoplastic 
response, inflammation, and hypertrophy of the 
muscle fibers may be the cause of abashment in 
the differential diagnosis between the muscle 
fibers from muscularis mucosa or muscularis 
propria (Paner et al. 2007). This distinction is 
critical, as muscularis propria invasion is currently 
regarded as the cutoff for being out of conserva- 
tive management and aggressive therapy. The 
use of staining with desmin that stains muscle 
fibers and helps us in the distinguishing of 
the type of muscle involvement according the 
dimension of the muscle bundles is more helpful 
with respect to other markers, such as smoothelin, 
vimentin, or caldesmon, that have been proposed 
(Figs. 5 and 6; Amin et al. 2014). 


immunophenotype 


With regard to markers for urothelial differentiation, 
there is no ideal marker or established panel to 
confirm urothelial differentiation (Amin et al. 
2014). However, positivity for GATA3, CK20, 
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Urothelial Carcinoma, Invasive, Fig. 4 Tumor invasion limited to the stalk (a), microscopic tumor invasion of lamina 


propria (b), and extensive tumor invasion (c) 


CK7, p63, high-molecular weight cytokeratin 
(HMWCK), CK5/6, uroplakin II, and S100P is of 
value in proving urothelial differentiation in 
the appropriate morphologic and clinical context. 
Almost all high-grade carcinomas express CK7 and 
HMWCK. CK20, CK5/6, and p63 positive stains 
occur with high percentage. GATA3 is expressed in 
about 60% of urothelial carcinomas. 

Immunohistochemistry may have a distinct 
role in the staging of bladder cancer. In a subset 
of cases, depending on the clinical and histologic 
context, broad-spectrum cytokeratins (to identify 
early or obscured invasion) and desmin 
(distinction of muscle from desmoplasia and to 
highlight muscle contours for subclassification) 
may be helpful (Amin et al. 2014). 

Recently, the stratification of bladder carci- 
noma into luminal and basal tumors has been 


introduced as a novel prognostic system in patient 
cohorts of muscle-invasive bladder cancer (Choi 
et al. 2014). The basal cell subtype has been 
associated with poor responsiveness to chemo- 
therapeutic treatment. GATA3, CK20, ER, 
uroplakin II, and HER2/neu markers can help in 
identifying luminal phenotype, while CK5/6- and 
CD44-positive stains are indicative for basal 
phenotype. 

The basal cell subtype has been associated with 
poor responsiveness to chemotherapeutic treat- 
ment. Basal markers are CK5/6 and CK14. Lumi- 
nal tumors are highlighted by positivity for 
luminal markers (aberrant CK20, GATA3, estro- 
gen receptor, and human epidermal growth factor 
receptor 2). In addition, evaluation of immune 
checkpoint inhibitors pathway may offer addi- 
tional therapies. 
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Urothelial Carcinoma, Invasive, Fig. 5 pT1: H&E (a), smoothelin (b), vimentin (c), caldesmon (d), and smoothelin 
(e) stains 


Molecular Features mutations; meanwhile invasive, high-grade, 

tumors show recurrent mutations in TP53 and 
Molecular genetic evidences support two molec- RBI genes. More recently, based on TCCG blad- 
ular pathways for urothelial carcinoma. Low- der cancer analysis, it has been reported the iden- 
grade carcinoma frequently shows FGFR3 _ tification of distinct basal and luminal subtypes of 
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Urothelial Carcinoma, Invasive, Fig. 6 pT2: H&E (a), smoothelin (b), vimentin (c), caldesmon (d), and smoothelin 
(e) stains 


muscle-invasive bladder cancers, which may dif- to immune-checkpoint inhibitors and neoadjuvant 
fer in sensitivity to frontline chemotherapy (Choi chemotherapy, while luminal subtypes might 
et al. 2014). Basal subtypes seem to respond better respond better to FGFR3 inhibitors. 


Urothelial Carcinoma, Lipid-Rich Type 


Differential Diagnosis 


The diagnosis of high-grade infiltrating urothelial 
carcinoma may require appropriate immunohisto- 
chemical staining. The employment of markers of 
urothelial differentiation is useful in the differen- 
tial diagnosis with poorly differentiated prostatic 
adenocarcinoma or may be not exhaustive in case 
of squamous cell carcinoma of the lung. In addi- 
tion, the immunostaining is not helpful in the 
differential diagnosis of primary bladder carci- 
noma from invasion of the bladder from carci- 
noma of the cervix. In these cases, the 
morphological features and clinical data are help- 
ful in diagnosis. 

In the workup of a spindled cell proliferation of 
the bladder and in small biopsy specimen, the 
stains with ALK1, SMA, desmin, cytokeratin, 
p63, and HMWCK help to achieve the final diag- 
nosis (Amin et al. 2014). 
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Synonyms 


Lipid urothelial carcinoma; Lipid-rich urothelial 
carcinoma 


476 
Definition 


Lipid-rich type of urothelial carcinoma exhibits a 
transition between conventional urothelial carci- 
noma and a cell type resembling signet-ring 
lipoblasts, i.e., large, optically clear, multi- 
vacuolated cells. 


Clinical Features 


e Incidence 
Lipid-rich type of urothelial carcinoma is a rare 
variant, with less than 40 cases reported in the 
literature (Lopez-Beltran et al. 2019). 

°. Age 
It has been described in patients from 56 to 
80 years old (Leroy et al. 2007). 

° Sex 
It involves more frequently male subjects. 

e Site 
It has been reported in the bladder and in the 
renal pelvis. 

e Treatment 
Tumor presents with a macroscopic hematuria. 
Surgical treatment is required. 

e Outcome 
Despite appropriate surgical treatment, the 
tumor shows aggressive biology, and majority 
of the patients died because of the disease. 


Macroscopy 


Grossly, the tumor shows nonspecific features, 
and the reported cases are large masses of the 
bladder (Patel et al. 2018). 


Microscopy 


The architectural pattern of the tumor varies from 
solid expansile to infiltrative nests. The large epi- 
thelial tumor cells have an eccentrically placed 
nucleus and abundant vacuolated cytoplasm 
resembling signet-ring lipoblasts, i.e., large epithe- 
lial tumor cells with abundant vacuolated cyto- 
plasm, eccentrically placed (Fig. 1) and frequently 
indented nucleus of intermediate nuclear grade and 
occasional nuclear pleomorphism (Leroy et al. 


Urothelial Carcinoma, Lipid-Rich Type 


Urothelial 


Carcinoma, Lipid-Rich Type, 
Fig. 1 Representative histology of lipid-rich urothelial 
carcinoma showing the characteristic lipoblast-like appear- 
ance in a background of high-grade urothelial carcinoma 


2007; Lopez-Beltran et al. 2010). The lipid-rich 
areas account for 10-50% of the tumor and are 
associated with either conventional high-grade 
urothelial carcinoma or with a micropapillary or 
plasmacytoid variant. Electron microscopy analy- 
sis based confirmed the lipid content in tumor cells 
(Lopez-Beltran et al. 2010). Mucin stains (PAS and 
Alcian Blue) are negative. 


Immunophenotype 


Immunohistochemical staining demonstrated that 
the lipid cell component was positive for 
cytokeratins 7, 20, CAMS.2, high-molecular- 
weight (34$E12) and AE1/AE3, and epithelial 
membrane antigen. Vimentin, S-100 protein, and 
MDM2 are negative (Leroy et al. 2007; Lopez- 
Beltran et al. 2010). 


Molecular Features 


The loss of heterozygosity (LOH) analysis was 
performed on eight cases. The LOH results were the 
same for lipid variant and concurrent conventional 
urothelial carcinoma (Lopez-Beltran et al. 2010). 


Differential Diagnosis 


A help in the differential diagnosis is the presence 
of an usual high-grade urothelial carcinoma com- 
ponent or a micropapillary or a plasmacytoid var- 
iant admixed with lipoid tumor cells that have 
been reported in all the described cases. 


Urothelial Carcinoma, Lymphoepithelioma-Like Type 


Plasmacytoid bladder carcinoma may occasion- 
ally present cytoplasmic vacuoles and may 
mimic lipid-rich urothelial carcinoma. 

When the tumor shows a prominent lipoid com- 
ponent, the diagnosis should rule out the presence 
of a liposarcoma or heterologous liposarcomatous 
elements of a sarcomatoid carcinoma. In this case, 
the finding of lipid cells immunoreactive for epi- 
thelial markers is helpful. 
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Synonyms 


Lymphoepithelioma-like (urothelial) carcinoma, 
LELC 
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Definition 


Carcinoma of the urinary bladder that histologically 
resembles lymphoepithelioma of the nasopharynx. 


Clinical Features 


* Incidence 
It constitutes about 0.4-1.3% of all bladder 
carcinomas. Less than 100 cases have been 
reported. Most patients present with hematuria. 
Commonly, it presents as advanced stage dis- 
ease (T2-T3). 

°. Age 
It tends to occur in late adulthood (range, 
52-81 years; mean, 69 years). 

e Sex 
It is more common in men than in women (3:1 
ratio). 

e Site 
Most frequently it is located in the urinary 
bladder and tumor is solitary. Occasional 
cases have been reported in the prostate, the 
renal pelvis, and the upper ureter (Lopez- 
Beltran et al. 2017). 

* Treatment 
The clinical behavior and the response to chemo- 
therapy are closely correlated with the proportion 
of the lymphoepithelioma-like component. The 
pure form is more sensitive to chemotherapy 

e Outcome 
The pure and predominant lymphoepithelioma- 
like carcinoma of the bladder is responsive to 
chemotherapy, and the most reported cases 
occurring in the urinary bladder are associated 
with a relatively favorable prognosis. When 
lymphoepithelioma-like carcinoma is only 
focally present in an otherwise typical urothelial 
carcinoma, the prognosis is the same as that of 
patients with conventional urothelial carcinoma 
of the same stage (Yang et al. 2017). 


Macroscopy 


Macroscopic features are nonspecific. The tumor is 
often solitary and usually involves the dome, poste- 
rior wall, or trigone, often with a sessile growth 
pattern. 
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Urothelial Carcinoma, Lymphoepithelioma-Like Type 


Microscopy 


Histologically, it may be pure or mixed with typ- 
ical urothelial carcinoma, the latter being focal 
and inconspicuous in some instances (Tamas 
et al. 2007; Williamson et al. 2011). 

Glandular and squamous differentiation may 
be focally seen. The epithelial component is com- 
posed of nests, sheets, and cords of anaplastic 


undifferentiated cells with large pleomorphic 
nuclei and prominent nucleoli. The cytoplasmic 
borders are poorly defined, imparting a syncytial 
appearance. The background consists of a promi- 
nent lymphocytic background that includes 
T (mostly CD3+) and B lymphocytes, plasma 
cells, histiocytes, and occasional neutrophils or 
eosinophils. The overall histologic picture resem- 
bles lymphoepithelioma of the nasopharynx. The 


Urothelial Carcinoma, Lymphoepithelioma-Like Type, Fig. 1 CD45-positive stain in lymphocytes (a); H&E stain, 
1x (b); H&E stain, 20x (c); CK7 positive stain in tumor cells (d) 


Urothelial Carcinoma, Microcystic Type 


proportion of lymphoepithelioma-like carcinoma 
component should be estimated because pure and 
predominant forms of lymphoepithelioma-like 
carcinoma have a more favorable outcome. 


immunophenotype 


Immunohistochemistry reveals cytokeratin immu- 
noreactivity (cytokeratin AE1/3, cytokeratin 7, and 
cytokeratin 8) in the malignant cells, thus 
confirming their epithelial nature. The epithelial 
cells are rarely positive or negative for cytokeratin 
20. The lymphoid stroma is positive for CD45, 
with components of CD20-positive and 
CD3-positive areas, demonstrating a mixed popu- 
lation of B and T cells (Fig. 1) but showing a 
characteristic CD3+ cell prominence. 

Unlike lymphoepithelioma of the nasophar- 
ynx, association with Epstein-Barr virus (EBV) 
infection has not been documented, either by 
immunohistochemistry or by in situ hybridization 
(Gulley et al. 1995). 


Molecular Features 


UroVysion probes demonstrate alteration 
and frequent p53 accumulations supporting a sim- 
ilar pathogenesis to conventional urothelial 
carcinoma. 


Differential Diagnosis 


The major differential diagnostic considerations are 
poorly differentiated urothelial carcinoma with 
lymphoid inflammatory response, poorly differen- 
tiated squamous cell carcinoma, and large cell lym- 
phoma. In limited crushed biopsies, florid chronic 
cystitis may be confused with lymphoepithelioma- 
like carcinoma. The key for the diagnosis of the 
urothelial carcinoma, lymphoepithelioma-like 
type, is the presence of sheet, cords, and trabeculae 
of epithelial cells with abundant eosinophilic to 
amphophilic cytoplasm with large nuclei with syn- 
cytial arrangement of the cells, and multiple nucle- 
oli associated with lymphocytic infiltrate, 
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occasionally neutrophils, eosinophils, or plasma 
cells. The large cells stain with keratins especially 
with CK7, while are negative for CD45. 
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Synonyms 
Microcystic urothelial carcinoma; Urothelial car- 


cinoma with gland-like lumina; Urothelial carci- 
noma with microcystic differentiation 
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Definition 


Invasive urothelial carcinoma characterized by 
microcysts, macrocysts, or large-to-medium size 
tubular structures. 


Clinical Features 


e Incidence 
It is a very uncommon variant. 

°. Age 
The age of presentation of the reported cases 
varies from 45 to 85 years. 

e Sex 
Microcystic urothelial carcinoma is more com- 
mon in men than in female patients, with a 
male-to-female ratio of 2:1. 

e Site 
It is reported in the bladder and in the renal 
pelvis (Leroy et al. 2002; Perez-Montiel et al. 
2006; Pacchioni et al. 2008). 

e Treatment 
The treatment option is the same of the 
urothelial carcinoma, usual type. 

e Outcome 
There is no apparent striking biologic signifi- 
cance associated with this variant of urothelial 
carcinoma, with the exception that it represents 
a potentially pitfall, particularly in limited sam- 
ples, with benign lesions. The prognosis of this 
variant seems to be stage related. 


Macroscopy 


Macroscopic features are nonspecific. 


Microscopy 


It appears as a deceptively benign form of urothelial 
carcinoma characterized by formation of micro- 
cysts, macrocysts, or large-to-medium size tubular 
structures with cysts ranging up to 2 cm in diameter 
(Fig. 1). At least 25% of the microcystic component 
is required to designate a tumor as microcystic type 
(Lopez-Beltran et al. 2014). 


Urothelial Carcinoma, Microcystic Type 


Urothelial Carcinoma, Microcystic Type, Fig 1 (a) 


Urothelial carcinoma characterized by microcysts 
(Hematoxylin and eosin, 10x). (b) The atypical mitoses 
are highlighted by blue arrows (Hematoxylin and eosin, 
40x) 


Many smaller cysts usually cover the periphery 
of large cysts (Young and Zukerberg 1991). The 
cysts have a haphazard random infiltrative growth 
pattern with frequent invasion of the muscularis 
propria. The lack of stromal response and the occa- 
sional presence of myxoid stroma within the neo- 
plasm add to diagnostic difficulties. The cysts are 
lined by urothelial, low columnar cells or by a single 
layer of flattened epithelium (squamous appearance) 


Urothelial Carcinoma, Micropapillary Type 


of low—intermediate nuclear grade. One can observe 
prominent intercellular or intracellular lumens. The 
lumens are usually empty but may contain granular 
eosinophilic debris, necrotic cells, or mucin (Young 
and Zukerberg 1991). Focal high-grade conven- 
tional urothelial carcinoma is commonly present in 
the same specimen. It may rarely present with focal 
neuroendocrine differentiation. 


immunophenotype 


Immunohistochemistry demonstrated variable 
positivity for cytokeratins 7, 20, and HMWCK, 
MUC1, MUCSAC, p63 and GATA3. Extent of 
expression of Ki67, p53, and p27kip1 ranged 
from 20-60%, 10-40%, and 10-30% of cells, 
respectively (Lopez-Beltran et al. 2014). 


Molecular Features 


Similar to conventional urothelial carcinoma. 


Differential Diagnosis 


The microcysts may led to the misdiagnosis of 
benign proliferations such as florid polypoid cystitis 
cystica and glandularis, nephrogenic metaplasia/ 
adenoma, or mullerianosis. This pattern should be 
separated from the nested variant of urothelial car- 
cinoma with tubular differentiation, urothelial carci- 
noma with glandular differentiation, and 
adenocarcinoma. Rarely, microcystic variant may 
simulate Gleason 3 + 3 prostatic adenocarcinoma 
showing negative prostate markers and positive for 
urothelial markers (CK7, CK20, thrombomodulin, 
Gata3, S100P). 
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Synonyms 
Micropapillary urothelial carcinoma; Micro- 
papillary variant of urothelial carcinoma 


Definition 


Micropapillary carcinoma is a distinct variant of 
urothelial carcinoma, composed of small nests 
and papillae with surrounding retraction spaces 
that resembles papillary serous carcinoma of the 
ovary. 


Clinical Features 


Clinical symptoms are non-specific, with most 
patients presenting with gross hematuria and 
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some complaining of dysuria, urgency, frequency, 
and/or urinary tract infection. 


e Incidence 
It comprises about 0.6—2.2% of urothelial car- 
cinomas (Amin et al. 1994). 

°. Age 
It is predominant between the fifth and ninth 
decade of age (mean age of 66 years). 

e Sex 
There is a male predominance (male to female 
ratio 5:1). 

e Site 
Most cases occur in the urinary bladder, 
but it may also involve the renal pelvis and 
ureter. 

e Treatment 
The treatment is stage related; muscle- 
invasive tumors occur in 95% of the cases. 
Some authors have suggested an early 
cystectomy in patients with pT1l micro- 
papillary urothelial carcinoma, a question 
that remains uncertain at this moment. Sys- 
temic chemotherapy seems adequate with 
about 50% of cases experiencing good 
response. Some cases may present with 
HER2-new amplification, a fact that can be 
used for targeting therapy with trastuzumab. 
Unfortunately, information on that extreme is 
limited. 

e Outcome 
The micropapillary variant of urothelial carci- 
noma should be considered a variant of 
urothelial carcinoma with poor prognosis. An 
extensive or exclusive percentage of micro- 
papillary component has been shown to be a 
significant adverse prognostic factor. The 
micropapillary variant of urothelial carcinoma 
is high-grade and muscle-invasive at the time 
of the diagnosis and commonly associated with 
vascular invasion and high incidence of lymph 
node metastasis (around two third of patients in 
reported series). 

The prognosis is consistently 
adverse with 5- and 10-year survivals of 
51% and 24%, respectively, in the largest 
study. 


Urothelial Carcinoma, Micropapillary Type 


Macroscopy 


Macroscopic features are non-specific. It usually 
presents as infiltrative, ulcerous, or sessile mass. 


Microscopy 


This histologic variant of urothelial carcinoma with 
micropapillary architecture resembles the papillary 
configuration seen in papillary serous tumors of the 
ovary. Micropapillary carcinoma is composed of 
infiltrating slender delicate filiform papillary pro- 
cesses, with secondary branching micropapillae 
devoided of fibrovascular core, or small clusters of 
tumor cells that vary in size and float within lacunae. 
These lacunae are retraction spaces with no endo- 
thelial cells lining. Confluent retraction spaces with 
multiple small papillae are common (Lopez-Beltran 
et al. 2010); this finding lacks specificity since it 
may be present in muscle-invasive conventional 
urothelial carcinoma. Mitoses are commonly seen. 
Psammoma bodies are extremely rare. True vascular 
and lymphatic invasion is commonly demonstrable, 
and most cases show invasion of the muscularis 
propria or deeper. Awareness that lacunae of micro- 
papillary urothelial carcinoma may mimic 
lymphovascular invasion is important to avoid over- 
diagnose the presence of this feature (Fig. 1a). 

The presence of a micropapillary non-invasive 
feature of an urothelial carcinoma has been not 
related to aggressive tumor: in such cases, deeper 
biopsies may prove useful, since muscle invasion 
inforses surgical treatment. 


Immunophenotype 


Expression of keratins by tumor cells in micro- 
papillary carcinoma is similar to that of typical 
urothelial carcinoma (cytokeratin 7, cytokeratin 
20 and high molecular weight cytokeratins), but 
micropapillary carcinomas are much more likely 
to express CA-125, suggesting that the micro- 
papillary phenotype is a form of glandular differ- 
entiation. Micropapillary carcinoma also shows 
positive immunostaining for EMA, uroplakin III, 
and Leu M-1 (CD-15). MUC1 expression is seen in 


Urothelial Carcinoma, Micropapillary Type 


Urothelial 
Fig. 1 Microscopic features of invasive micropapillary 
urothelial carcinoma with small papillae within lacunae 
and with invasion of the blood vessel wall (top right) (a). 


Carcinoma, Micropapillary Type, 


the stroma-facing aspect of the tumor cell groups, 
indicating a reversal of the normal cell orientation 
in these tumors (expression mostly limited to the 
basal surface of the cells). It is also reported immu- 
noreactivity to PTEN and to ERBB2. 


Molecular Features 


ERBB2 (HER2-neu) amplification by FISH tech- 
nology is more frequently observed in micro- 
papillary urothelial carcinoma than in 
conventional urothelial carcinoma (Sangoi et al. 
2009). These patients have worse cancer-specific 
survival. It also provides a potential role for 
ERBB2-targeted therapy (see above). Micro- 
papillary carcinoma shows luminal molecular fea- 
tures in about 50% of the cases. 


Differential Diagnosis 


The differential diagnosis of the urothelial carci- 
noma, micropapillary type, includes metastatic 
serous micropapillary ovarian carcinoma in 
women or malignant papillary mesothelioma. 
The finding of micropapillary feature in abdomi- 
nal lymph nodes (Fig. 1b), in patients without 
gynecological lesions or in male patients, supports 
the need of evaluating the urinary tract. 


Lymph node metastasis of micropapillary carcinoma, 
which typically maintains its morphologic appearance 
(b). (a and b: H&E stain, 20x) 


Other topographies, which can have primary 
carcinomas with micropapillary histology, include 
lung, breast, and even pancreas, colon/rectal, and 
salivary glands. Immunohistochemical staining 
with PAX8 and WT1 (positive stains in serous 
ovarian carcinoma), calretinin (positive stain in 
mesothelioma), TTF1 (positive stain in lung car- 
cinoma), and CK20 and uroplakin III (positive 
stains in most urothelial carcinomas) is supporting 
of the potential origin. Clinical correlation is usu- 
ally required, but the possibility of a bladder pri- 
mary may be suggested if there is no obvious 
primary tumor at another anatomic site. Also, 
identification of an admixed urothelial carcinoma 
of more typical morphology or immunohisto- 
chemical support is helpful. 

Other differential diagnosis that can be mis- 
leading include papillary nephrogenic adenoma 
and Mullerian type clear cell adenocarcinoma. 
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Synonyms 


Nested urothelial carcinoma; Nested variant of 
urothelial carcinoma 


Definition 


Urothelial carcinoma characterized by nests of 
infiltrative tumor cells with bland cytologic 
appearance. 


Clinical Features 


e Incidence 
It comprises 
carcinomas. 

°. Age 
It occurs between the fourth and ninth decade 
of age (mean age 68 years) 

e Sex 
It is more common in male patients. 

e Site 
It is mostly located in the urinary bladder, with 
involvement of the ureteral orifice and trigone, 


about 0.3% of urothelial 


Urothelial Carcinoma, Nested Type 


with few cases reported in renal pelvis or ure- 
ter. However, in the ureter and in the renal 
pelvis, von Brunn nests resemble nested carci- 
noma so closely that the diagnosis of pure 
nested cancer should not be made on biopsy 
in these sites (Volmar et al. 2003). 

* Treatment 
Urothelial carcinoma, nested type is treated 
similarly to urothelial carcinoma in general 

e Outcome 
The nested variant shows no difference com- 
pared with conventional urothelial carcinoma. 
pT categories define different survival groups. 
It presents usually with an advanced tumor 
stage and nodal invasion which may be due to 
the late diagnosis because of the bland cyto- 
logic appearance of the tumor. 


Macroscopy 


Gross features of urothelial carcinoma, nested 
type are nonspecific in comparison with conven- 
tional urothelial carcinoma. 


Microscopy 


Nested (including large nested) urothelial carci- 
noma shows distinct pattern of growth both in the 
superficial and deep portions, being deceptively 
bland in the former and more atypical appearance 
in the later component. In the superficial compo- 
nent, the tumor cells are arranged in discrete, 
tightly packed nests, often confluent and haphaz- 
ardly arranged with little or no intervening stroma, 
closely resemble von Brunn nests infiltrating the 
lamina propria, and abortive tubules usually with- 
out surface involvement. Most of the nuclei show 
little or no atypia, with occasional nuclear 
enlargement and coarse chromatin. However, the 
finding of bland nests in the muscularis propria is 
consistent with the diagnosis of carcinoma. In the 
deeper component, the neoplasm usually shows 
greater cytologic atypia with focal anaplasia, and 
an irregular infiltrative pattern of the muscularis 
propria (Fig. 1). The stroma related to the tumor 
may be mixoid, focally desmoplastic or without 


Urothelial Carcinoma, Nested Type 


Urothelial Carcinoma, Nested Type, Fig. 1 Nested 
type urothelial carcinoma in superficial portion of the blad- 
der, presence of moderate atypia (a). Nested type urothelial 
carcinoma with extension into deep portion of muscularis 


response (Lopez-Beltran et al. 2014). Occasional 
mitotic pictures are common. In the majority of 
the cases, papillary urothelial carcinoma is not 
present, nor is flat carcinoma in situ (Murphy 
and Deanna 1992). The nested urothelial carci- 
noma can be seen either in pure form or associated 
with conventional urothelial carcinoma (Lopez- 
Beltran et al. 2018). 

The large nested variant of urothelial carci- 
noma seems to be inter-related to urothelial carci- 
noma with inverted growth, and the differential 
between both entities may be a challenge (Brimo 
et al. 2015). The large nested morphology is now 
recognized as part of the spectrum of nested car- 
cinoma by the current WHO classification of uro- 
logic tumors (Moch et al. 2016). 
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propria, presence of atypical appearance (b). Nested type 
urothelial carcinoma with focal tubule formation (c). Large 
nested type urothelial carcinoma (d) 


immunophenotype 


The nested component expresses, as with conven- 
tional invasive urothelial carcinoma, cytokeratin 7, 
cytokeratin 20, CAMS5.2, and high molecular 
weight (348E12). It has frequent loss of p21 and 
p27 and a high Ki67 index. Positivity for p63 and 
GATA3 is common, and variable expression of p53 
may occur. 


Molecular Features 


It is associated with the presence of TERT 
promoter mutations (Minghao et al. 2015). This 
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may be helpful in differential diagnosis with 
benign mimickers, in particular von Brunn 
hyperplasia. 


Differential Diagnosis 


The nested variant of urothelial carcinoma needs 
to be recognized as a malignant process, espe- 
cially in the superficial biopsies (Young and 
Oliva 1996). The architectural complexity 
(marked variation in the size of the nests, conflu- 
ence/anastomosis between the nests) and the pres- 
ence of stromal reaction can be helpful in the 
differential diagnosis from von Brunn nests cysti- 
tis cystica, cystitis glandularis, inverted papil- 
loma, and nephrogenic metaplasia. A practical 
tip is to compare the nuclear size of nested carci- 
noma cells with the underlying urothelium, a fact 
that will show more than three times increase in 
size of the neoplastic cells. 

Once the diagnosis of neoplasm is made, the 
distinction of urothelial versus non-urothelial 
can be made by using the appropriate immuno- 
histochemistry; in fact carcinoid tumor, para- 
ganglionic tissue, and paraganglioma may 
mimic nested variant of urothelial carcinoma, 
but however the immunohistochemical profile 
is quite different. 
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Synonyms 
Diffuse urothelial carcinoma; Plasmacytoid carci- 


noma; Plasmacytoma-like carcinoma; Signet-ring 
carcinoma 


Definition 


Rare variant of urothelial carcinoma composed of 
cells having a morphological resemblance with 
plasma cells or monocytes. 


Urothelial Carcinoma, Plasmacytoid Type 
Clinical Features 


e Incidence 
It is a very rare variant, accounting only 3% of 
all invasive urothelial carcinomas. 

°. Age 
The age of presentation of the disease varies 
from 48 to 89 years, with a mean of 68. 

e Sex 
Plasmacytoid urothelial carcinoma is more 
common in men than in women, with a male- 
to-female ratio of 2/3:1. 

e Site and presentation 
Almost all cases arise in the urinary bladder. 
There are only two reported cases involving 
the ureter (Jibril and Stevens 2018) and less 
than ten reported cases involving the renal 
pelvis. 

The most common presenting symptom is 
hematuria; other possible manifestations are 
lower abdominal pain, urgency, and frequency 
(Wang et al. 2012). 

e Treatment 
Due to the rarity of this entity, there is a 
lack of clear guidelines regarding the man- 
agement of patients. However, at present, 
radical cystectomy is the treatment of 
choice. It is also possible to associate che- 
motherapy in neoadjuvant or adjuvant 
setting. 

e Outcome 
Plasmacytoid carcinoma usually presents in 
advanced clinical stage (T3 or T4) often with 
lymph nodes metastases and diffuse infiltration 
of urinary bladder wall and perivesical tissue. 
It tends also to spread into peritoneum. The 
prognosis is poor. 


Macroscopy 


It presents like an intravesical/pelvicalyceal 
sessile mass or a thickening of the wall of 
the bladder/ureter; sometimes the mucosal 
surface displays an edematous appearance 
and a lesion is not cystoscopically well 
identified. 
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Microscopy 


Plasmacytoid carcinoma is characterized by 
discohesive malignant cells organized in solid 
nests, alveolar structures, or a single cell growth. 
Tumor cells have an eccentrically placed hyper- 
chromatic nuclei and eosinophilic/clear cyto- 
plasm (Fig. 1). Nucleoli are variably present 
and sometimes, small intracytoplasmic vacuoles 
are visible so that the cell resembles a signet ring 
cell. Often, the tumor commonly exhibits a var- 
iable percentage of cells with cytoplasmic vacu- 
oles (Fig. 2), imparting the appearance of signet 


Urothelial 
Fig. 1 High magnification of discohesive plasmacytoid 
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cells with perineural disposition 
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Urothelial 
Fig. 2 Eccentrically located nuclei with cytoplasmic vac- 
uoles for a signet-ring appearance 
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Urothelial 
Fig. 3 Urothelial carcinoma, diffuse pattern 
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ring cells (never associated with extracellular 
mucin). In fact, virtually every case of signet 
ring cell carcinoma of the urinary bladder that 
has been described in the literature would now 
be placed into this category of tumor, assuming 
absence of extracellular mucin (Moch et al. 
2016). The discohesive tumor cells may also be 
arranged in a diffuse appearance giving the fea- 
tures of a diffuse pattern (Fig. 3). 

The plasmacytoid tumor cells only in few 
cases are present in pure form (3%); in the major- 
ity of cases, the discohesive-plasmacytoid 
tumor cells are variably admixed with the con- 


ventional high-grade urothelial carcinoma 
variants. 
immunophenotype 


Tumor cells are positive for cytokeratins, EMA, 
GATA3 (Fig. 4), and CD138, while the immuno- 
histochemical staining with LCA, k and lambda 
light chains, MUM-1, S-100, HMB45, and 
vimentin are negative (Lopez-Beltran et al. 
2009). Plasmacytoid carcinoma displays loss of 
expression of E-cadherin. 

The use of PAS, PAS D, and Alcian Blue 
demonstrates the presence of acid and neutral 
mucins in the intracytoplasmic vacuoles 
(Raspollini et al. 2011). 


Urothelial Carcinoma, Plasmacytoid Type 
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Fig. 4 GATA3 expression in the plasmacytoid tumor cell 
nuclei 


Molecular Features 


Keck et al. demonstrate that the molecular fea- 
tures of the plasmacytoid variant are in line with 
those of conventional high-grade carcinoma: 
aneuploidy, polysomy, activation of Wnt path- 
way, and in some cases TP53 mutations (Keck 
et al. 2011). In addition, at the molecular level, 
these tumors are characterized by the presence of 
truncating mutations of CDH1 and loss of 
E-cadherin expression. 


Differential Diagnosis 


The main benign condition that must be distin- 
guished from plasmacytoid urothelial carcinoma is 
chronic cystitis with prominent plasma cell infiltrate 
(Fig. 5), and the positive stains with cytokeratins 
support the diagnosis of carcinoma. 

Different malignant tumors display 
plasmacytoid features: plasmacytoma, lym- 
phoma, medullary carcinoma, and secondary 
lesions such as lobular carcinoma of the breast, 
signet ring cell adenocarcinoma of the stomach, 
melanoma, and rhabdomyosarcoma. 

The presence of an associate conventional 
urothelial carcinoma component may help 
distinguishing all these entities, and the use of 
an appropriate panel of antibodies is 
recommended. 


Urothelial Carcinoma, Poorly Differentiated 


Urothelial 
Fig. 5 Tumor cells with plasmacytoid appearance in the 
lamina propria should be recognized by inflammatory cells 
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Synonyms 


Large cell undifferentiated carcinoma; Poorly dif- 
ferentiated urothelial carcinoma; Undifferentiated 
carcinoma 


Definition 


Urothelial carcinoma, poorly differentiated 
includes tumors with different morphologies char- 
acterized by high malignant mononuclear epithe- 
lial cells and multinucleated giant cells (Moch 
et al. 2016). 


Clinical Features 


* Incidence 
These tumors are uncommon. 

. Age 
The age of incidence is the same as invasive 
urothelial carcinoma. 

e Sex 
There is a male predominance in the few 
reported cases. 

e Site 
More common in the urinary bladder. 

¢ Treatment 
Surgery and chemotherapy 
according to the stage disease. 


treatment 
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e Outcome 
Limited reported data support a poor outcome 
to this category of poorly differentiated 
urothelial tumors. 


Macroscopy 


No specific gross features are associated with 
these tumors. Most poorly differentiated 
urothelial carcinomas are reported as large 
masses. 


Microscopy 


Histologically, this new category in the current 
WHO classification of the urinary tract tumor 
(Moch et al. 2016) groups features of mixed mor- 
phologies, as small-cell undifferentiated carci- 
noma, sarcomatoid carcinoma, giant cell 
carcinoma, and undifferentiated carcinoma 
adding some confusion to the topic (Moch et al. 
2016; Lopez-Beltran et al. 2010) (Fig. 1). Within 
this category, there are tumors associated with a 
prominent osteoclast-like reaction, similar to giant 
cell tumor of the bone, which are defined 
osteoclast-rich undifferentiated carcinomas 
(Baydar et al. 2006). The poorly differentiated 
component is usually associated with recogniz- 
able usual urothelial carcinoma such as in situ 


Urothelial Carcinoma, 


Poorly Differentiated, 
Fig. 1 Microscopic features of large cell undifferentiated 
urothelial carcinoma with a solid growth (hematoxylin- 
eosin stain, 20X) 


Urothelial Carcinoma, Poorly Differentiated 


urothelial carcinoma, papillary urothelial carci- 
noma, or invasive urothelial carcinoma in various 
percentages. The presence of necrosis is common. 


immunophenotype 


The mononuclear cells stain with epithelial markers 
(keratins, EMA, CAMS5.2) and may show a focal, 
light staining with actin and desmin. Osteoclast- 
like cells stain with CD68. The stains with keratins 
may help in the recognition of the epithelial com- 
ponent despite the presence of some areas entirely 
composed of histology similar to giant cell tumor of 
the bone. The epithelial component may be in 
single cells or aggregates of mononuclear cells 
with high atypia and pleomorphism. 


Molecular Features 


Non-specific molecular features 


Differential Diagnosis 


The diagnosis of urothelial carcinoma, poorly dif- 
ferentiated, should rule out the diagnosis of sar- 
coma of the bladder or metastasis of 
undifferentiated carcinoma of the lung. Poorly 
differentiated carcinoma is characterized by the 
presence of mitoses only in the epithelioid mono- 
nuclear component, while there are no mitoses in 
the osteoclastic giant cell component. Ki67 is also 
elevated only in the epithelial mononuclear cells. 
By contrary, sarcomas are characterized by a high 
mitotic index and a high Ki67 proliferative index 
both in the spindle cells and in the tumor giant 
cells. In addition, the keratin-positive stain is char- 
acteristic of the high-grade mononuclear cell com- 
ponent, and it is associated with the CD68- 
positive stains of the tumor giant cells of urothelial 
carcinoma, poorly differentiated. Sarcoma cells 
are, with few exceptions, negative with CKs, but 
CD68 may be seen in some sarcoma subtypes. 

In addition, the presence of urothelial carcinoma 
and urothelial carcinoma with divergent differenti- 
ation which may be associated with the urothelial 
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carcinoma, poorly differentiated and not with the 
sarcoma, helps in the differential diagnosis. 

A potential pitfall in bladder pathology may be 
the differential diagnosis between malakoplakia 
and urothelial carcinoma, poorly differentiated. 
Malakoplakia is more common in the bladder of 
middle-aged female patients, and it is character- 
ized by sheet of fairly cohesive histiocytes with 
eosinophilic cytoplasm and occasionally multi- 
nucleated giant cells. All the cells in malakoplakia 
are CD68 positive and CK negative and contain 
Michaelis-Gutmann bodies positive for calctum 
stains (von Kossa) and iron stains (Prussian blue). 
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Synonyms 


Carcinosarcoma; Malignant mesodermal mixed 
tumor; Malignant teratoma; Metaplastic carci- 
noma; Pseudosarcomatous transitional cell carci- 
noma; Spindle cell carcinoma 
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Definition 


This term comprises biphasic malignant neo- 
plasms that show epithelial and mesenchymal dif- 
ferentiation proved by morphological and/or 
immunohistochemical features (Lopez-Beltran 
and Cheng 2006). Sarcomatoid carcinoma seems 
to represent the final common pathway of 
urothelial carcinoma dedifferentiation (Cheng 
et al. 2011). 


Clinical Features 


e Incidence 
Sarcomatoid carcinoma is a very rare entity, 
representing <1% of all bladder tumors. 
Some cases may have a previous history of 
radiation and/or cyclophosphamide therapy as 
risk factor (Lopez-Beltran et al. 1998; Moch 
et al. 2016). 

. Age 
Patient’s age ranges from 50 to 77 years with a 
mean of 66. 

° Sex 
There is a male prevalence with a male to 
female ratio of 3—4:1. 

e Site and presentation 
It affects mainly urinary bladder but may also 
be seen in the renal pelvis and ureter. It usually 
presents with hematuria, nicturia, dysuria, uri- 
nary retention, or lower abdominal pain. 

* Treatment 
Radical cystectomy eventually followed by 
radio- or chemotherapy is considered the treat- 
ment of choice. Sarcomatoid carcinoma may 
be responsive to immune-checkpoint inhibitors 
given its positive expression of anti PD-L1 
antibodies by immunohistochemistry. 

* Outcome 
Sarcomatoid carcinoma is an aggressive vari- 
ant and is associated with poor prognosis. It 
usually presents in advanced clinical and path- 
ological stage with nodal and visceral metasta- 
sis. Unfortunately, most patients died of the 
disease within 2 years from the diagnosis. 
Pathologic stage seems to be an important 
prognostic parameter in these patients. 
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Macroscopy 


It usually presents as large infiltrative 
polypoid lesion with abundant necrosis and 
hemorrhage. 


Microscopy 


Sarcomatoid carcinoma is a biphasic neoplasm 
composed of a dual cell population: 


e The epithelial component can be identified in 
most tumors in the form of urothelial carci- 
noma in situ and/or invasive conventional 
urothelial carcinoma and its variants 
(virtually all described variants may be pre- 
sent as single or mixtures of them), small cell 
carcinoma or adenocarcinoma. 

e The mesenchymal component is frequently 
associated to an undifferentiated high-grade 
spindle cell neoplasm (Fig. 1), which 
occasionally may _ present malignant 
fibrous histiocytoma-like (undifferentiated 
sarcoma) or myxoid pattern. The sarcomatoid 
component is sometimes accompanied by 
heterologous elements, in order of 
frequency, osteosarcoma, chondrosarcoma, 
rhabdomyosarcoma, leiomyosarcoma, 
liposarcoma and angiosarcoma, or mixtures 
thereof. 


Sarcomatoid 


Urothelial 
Fig.1 Urothelial carcinoma, sarcomatoid type, composed 
of spindle-shape cells 
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Urothelial Carcinoma, Sarcomatoid Type 
Immunophenotype 


The epithelial component usually expresses high 
molecular weight cytokeratins but also GATA3, 
CK7, and p63. The spindle cell component reacts 
with vimentin and shows at least focal expression 
of cytokeratins (Venyo and Titi 2014). The 
expression of other mesenchymal markers, such 
as SMA, myogenin, and S-100, depends on the 
specific differentiation of the sarcomatoid compo- 
nent. An important issue is the fact that most of 
immunohistochemical markers can be seen only 
focal in some cases, a fact related to the epithelial- 
mesenchymal transition alterations that character- 
ize this aggressive neoplasm (Lopez-Beltran et al. 
1998; Cheng et al. 2011). 


Molecular Features 


Several studies support a monoclonal origin for 
both the mesenchymal and epithelial component 
of these tumors (Sung et al. 2007). Some authors 
suggest that the clonal divergence of the two 
components may occur during tumor progres- 
sion due to the so-called epithelial-to- 
mesenchymal transition (EMT) process 
(Sanfrancesco et al. 2016). 


Differential Diagnosis 


e Primary sarcomas of the urinary tract: an 
appropriate immunohistochemical panel 
including a broad spectrum of cytokeratins 
and mesenchymal markers may help 
distinguishing between these entities. 

e Urothelial carcinoma with pseudosarcomatous 
stroma: differential diagnosis is based on 
morphology. 

¢ Inflammatory myofibroblastic tumor: positive 
stains for SMA, desmin and ALK1 help in the 
diagnosis. 

e Post-operative spindle cell nodules: they are 
observed in patients having a history of recent 
surgical procedures. These are benign prolifer- 
ations and cells typically lack atypia and pleo- 
morphism, but may have non-atypical mitotic 
features. 


Urothelial Dysplasia 
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Definition 


Abnormal urothelium with cytological and archi- 
tectural atypia that falls short for the diagnosis of 
urothelial carcinoma in situ 


Clinical Features 


e Incidence 
Primary dysplasia is an uncommon finding 
occurring in the absence of urothelial tumors, 
in patients with irritative symptoms with or 
without hematuria. Secondary dysplasia is a 
common finding that occurs in patients with a 
history of bladder neoplasia. The incidence of 
dysplasia in patients with bladder carcinoma 
varies from 20% to 85% to 100% in patients 
with invasive carcinoma (Epstein et al. 2010). 

. Age 
Primary dysplasia occurs in middle-age 
patients; secondary dysplasia occurs in 
middle-age and old patients. 

° Sex 
More common in male patients 

e Site 
No specific site in the urinary tract, more com- 
mon in the bladder 

e Treatment 
It does not require treatment. 

* Outcome 
It is estimated that de novo (primary) dysplasia 
progresses to bladder neoplasia in about 20% 
of the cases. The finding of dysplasia during 
the follow-up of a patient with a previous 
urothelial carcinoma may suggest potential 
for future tumor recurrence. 


Macroscopy 


It may present as erythematous patch or being 
cystoscopically unremarkable. 


Microscopy 


The appearance is quite similar to the covering 
epithelium of a low-grade papillary urothelial 


Urothelial Dysplasia, Fig. 1 Microscopic features of 
urothelial dysplasia are similar to the wrapping of a low- 
grade papillary urothelial carcinoma of Fig. 2 


Urothelial Dysplasia, Fig. 2 Microscopic features of 
low-grade papillary urothelial carcinoma. In the insert, a 
high magnification of covering urothelium 


carcinoma (Figs. | and 2). Urothelial dysplasia is 
characterized by cellular crowding, loss of well- 
ordered epithelial maturation and of cellular 
polarity, enlarged nuclei, and/or nuclear over- 
lapping. These findings are focal in the thickness 
of the epithelium and confined to basal and inter- 
mediate cell layers. Dysplastic changes of 
urothelium may be hyperplastic, with an increased 
number of cell layers. 


immunophenotype 


The diagnosis of dysplasia is based on morpho- 
logic features. The use of immunohistochemical 


Urothelial Dysplasia 


panel (CK20/p53/CD44) has potential utility 
but has limitations. In dysplastic urothelium, 
cytokeratin 20 stains superficial and intermedi- 
ate cell layers, CD44 stains basal and interme- 
diate cell layers, and p53 expression is 
increased compared to normal urothelium. 
However, the immunostaining may be mislead- 
ing especially in the post-treatment atypia and 
in the differential diagnosis between carcinoma 
in situ and dysplasia (Jung et al. 2014). Few 
data exist about the utility of p16, racemase, 
and HER2. 


Molecular Features 


Chromosome 9q deletions and mutations in the 
FGFR3 gene are present in urothelial dysplasia 
such as in urothelial hyperplasia suggesting that 
these lesions might be clonally related to 
urothelial papillary neoplasia (Hartmann et al. 
2002; Lopez-Beltran et al. 2008). 


Differential Diagnosis 


The main differential diagnoses include reac- 
tive epithelium, hyperplasia, and carcinoma 
in situ. 

Reactive atypia may be a difficult differen- 
tial diagnosis, especially in therapy-related 
atypia. The presence of regular and smooth 
nuclei and large nucleoli and vacuolization of 
the cytoplasm are consistent with reactive 
atypia. 

The presence of nuclei with regular borders, 
small nucleoli, an increase number of cell layers, 
and the lack of mitoses may be indicative of 
urothelial hyperplasia. 

The presence of features of moderate-severe 
anisonucleosis, pleomorphic borders, hyper- 
chromatic nuclei without polarization, and mitotic 
figures with a stromal microvascolar proliferation 
is suggestive for urothelial carcinoma in situ 
(Lopez-Beltran et al. 2016). 


Urothelial Papilloma 
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Synonyms 


Papilloma 


Definition 


Urothelial papilloma is a benign exophytic neo- 
plasm, characterized by a central delicate fibro- 
vascular core lined by urothelium with normal 
cytology and thickness. 
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Clinical Features 


e Incidence 
Following the restrictive diagnostic criteria 
recommended by the WHO classification, 
urothelial papilloma represents less than 4% 
of papillary urothelial neoplasm (Reuter et al. 
2016). Risk factors are similar to those of 
urothelial neoplasm, such as cigarette 
smoking and occupational exposure to aro- 
matic amines. 

°- Age 
It occurs in patients less than 50 years of age 
(mainly in young adults and children). 

e Sex 
The male to female ratio is 2:1 (Magi-Galluzzi 
and Epstein 2004). 

e Site 
Most tumors are located at the trigone, close to 
the ureteric orifices 

* Treatment 
The most common symptom is hematuria. 
Transurethral resection is both diagnostic and 
therapeutic. 

* Outcome 
Urothelial papilloma has a low incidence of 
recurrence (estimated between 8 and 14%) 
and rarely progress to develop urothelial carci- 
noma (<1%). It is questionable whether those 
cases without evidence of recurrence or pro- 
gression could dismiss being followed 
(Al Bashir et al. 2014). 


Macroscopy 


Solitary and less than 3 cm, peduncolated, soft 
lesions with papillary morphology, similar to sol- 
itary papillary urothelial neoplasms of low malig- 
nant potential or low-grade papillary urothelial 
carcinoma 


Microscopy 


Urothelial papilloma has papillary fronds with 
occasional branching but without fusion. The 
delicate central fibrovascular cores are lined by 
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Urothelial Papilloma, Fig. 1 Papillary fronds with 
branching. The stroma of fibrovascular cores shows 
edema and inflammatory cells. Lymphatics are dilated 
within the fibrovascular fronds. In the insert, a high mag- 
nification shows urothelium with normal cytology and 
thickness 


normal urothelium. (Fig. 1). The superficial cells 
are often prominent and may have vacuolization 
of the cytoplasm, eosinophilic syncytial mor- 
phology, and apocrine-like morphology or may 
demonstrate mucinous metaplasia. Occasionally 
it may display nuclear degenerative-type atypia. 
Mitotic figures are absent to rare and, if present, 
are located in the basal cell layer (Montironi et al. 
2008). 

The term diffuse papillomatosis is applicable 
when the mucosa is extensively involved by 
multiple small delicate papillary processes, cre- 
ating a velvety cystoscopic appearance. These 
papillary structures are covered by normal 
urothelium with no cytological atypia. It seems 
to be a florid variant of urothelial papilloma with 
potential for recurrence. However, diffuse 
papillomatosis might be seen as a florid presen- 
tation of UPUMP. 


immunophenotype 


Cytokeratin 20 expression is limited to the super- 
ficial (umbrella) cells (as seen in normal 
urothelium). (Harnden et al. 1999). 


Urothelial Papilloma 


Molecular Features 


Papilloma is a diploid tumor with a low prolifer- 
ation rate, undetectable or very limited p53 accu- 
mulation, and frequent fibroblast growth factor 
receptor 3 (FGFR3) mutations (seen in more 
than 75% of cases) (van Rhijn et al. 2002). 


Differential Diagnosis 


The differential diagnosis of urothelial papilloma 
includes: 


— Papillary urothelial neoplasm of low malig- 
nant potential, which has longer and thicker 
papillae with hyperplasia and less prominent 
umbrella cells 

— Papillary urothelial hyperplasia (UPUMP) 
which is characterized by epithelium thickening 
of more than seven cells, undulating pattern of 
thin mucosal papillary folds with varying 
heights, no discrete fibrovascular cores, and the 
presence of vascularity at base of urothelial 
proliferation 
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Synonyms 


Early papillary neoplasia (EPN); Flat urothelial 
hyperplasia; Papillary urothelial hyperplasia; 
UPUMP 


Definition 


UPUMP is composed of a thickened undulating 
urothelium that lacks cytological atypia and well- 
developed fibrovascular cores. It is a new desig- 
nation introduced in the 2016 WHO classification 
of tumors of the urinary tract that encompasses the 
former nomenclatures of papillary or flat 
urothelial hyperplasia (Humphrey et al. 2016). 
Recent data suggest it may be an early low-grade 
papillary neoplasm. 


Clinical Features 


e Incidence 
It is found in routine follow-up in patients with 
either a prior or concurrent low-grade papillary 
urothelial neoplasia and less commonly in the 
setting of microhematuria or urinary obstruc- 
tive symptoms. 

°. Age 
Mean age 67 years 

e Sex 
Patients are mainly males. 
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e Site 
Not known preferred location within the uri- 
nary bladder 


e Treatment 
The histological diagnosis of this lesion is done 
when the resection is advised. 

* Outcome 
These entities may be seen de novo, and in this 
setting, the clinical relevance is unknown. 
More commonly, UPUMP arises in patients 
with history of prior carcinoma or in the vicin- 
ity of a papillary urothelial neoplasia. UPUMP 
undergoes progression to low-grade noninva- 
sive papillary carcinoma in approximately 
67% of cases. The 5-year progression risk 
ranges between 47.8% for patients with previ- 
ous bladder tumor episodes and 27.4% 
for patients without a history of bladder 
tumors (Taylor et al. 1996; Readal and Epstein 
2010). 


Macroscopy 


At cystoscopy there can be no gross lesion visible 
(flat lesion) or a focal, elevated, papillary undulat- 
ing lesion (papillary lesion). 


Microscopy 


A thickened undulating urothelium are without 
cytologic atypia and well-developed fibrovascular 
cores (Fig. 1), although an early papillary core may 
occasionally be seen. The cells in papillary hyper- 
plasia lack atypia and maintain nuclear polarity, 
with a normal nucleus-to-cytoplasm ratio. There 
may be increased vascularity in the stroma at the 
base of the undulating papillary folds. 


immunophenotype 


Immunohistochemistry shows superficial CK20 
and basal CD44 immunostaining, as in the normal 
urothelium. 
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Potential, 1 UPUMP urothelial 


hyperplasia) 
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Molecular Features 


Molecular studies report high incidence of chro- 
mosome 9 deletions (54.5—71%) and loss of the 
p53 gene (deletion of chromosome 17p). Other 
chromosomal changes affect chromosomes 2, 4, 
8, and 11. Overexpression of FGFR3 oncogene 
may coexist (Hartmann et al. 1999; Obermann 
et al. 2003; van Oers et al. 2006). 


Differential Diagnosis 


The main differential diagnoses of UPUMP 
include reactive epithelial changes (particularly 
polypoid/papillary cystitis) and a low-grade pap- 
illary urothelial neoplasm (i.e., papilloma or 
PUNLMP). In neither situation will immunohis- 
tochemistry be supportive, and the final diagnosis 
should rely only on morphologic features. 

In polypoid/papillary cystitis, the presence of 
acute and/or chronic inflammation is frequently emi- 
nent, and cytological changes of reactive urothelium 
described previously are also commonly seen. 

In papilloma or PUNLMP, the primary diag- 
nostic feature that distinguishes these lesions is 
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the presence or absence of truly branching papil- 
lary fronds. 
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Definition 
Neoplasia arising from urothelium in the paediat- 


ric age, but also may occur in patients under 
40 years. 


Urothelial Tumors in Children and Young Adults 


Clinical Features 


Incidence 

In pediatric patients urothelial tumors are rare, 
and they are distinctly less common than in 
elderly patients. They represent a small per- 
centage of tumors. In young adults the 
incidenze is also very low. 

Age 

Uncommon urothelial tumors may arise from 
puberty (around 12 years of age) (Alanee and 
Shukla 2010). 

Sex 

Males are generally more affected than females 
(2:1). 

Site 

Mainly in the bladder have been reported the 
rare pediatric urothelial carcinomas. A case 
report described a renal pelvic carcinoma 
which was incidentally found during a 
pyeloplasty in a child (Yanase et al. 1991). 
Treatment 

The majority of patients with bladder urothelial 
neoplasms present with gross and painless 
hematuria (about 90%). Other symptoms 
include irritative voiding and pain. Diagnostic 
delay by at least 1 year from first symptom to 
diagnosis occurs in about 1/4 of patients 
because of lower tendency to perform invasive 
radiographic investigations and cystoscopy in 
this younger cohort where non-neoplastic 
pathologies prevail. 

Ultrasound is generally accurate in order to 
visualize the lesion, and transurethral resection 
of the bladder (TURB) can treat the condition. 
Lesions are generally low-grade and non- 
muscle invasive, but high-grade lesions can 
also be detected. The management of bladder 
urothelial neoplasia in the young patients 
should be largely directed by the tumor’s 
grade and stage and not by patient’s age. 
After TURB, follow-up ultrasound monitoring 
at increasing intervals is done. Follow-up cys- 
toscopies and urine cytologies may be done 
(Berrettini et al. 2015). 

Outcome 

There is a debate regarding the prognosis of 
young aged diagnosed with urothelial neo- 
plasms, with different results regarding the 
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definition of young adult. Two main factors 
compounding this discussion have been the 
definition of young, with values ranging from 
less than 20 years, less than 30 years, less than 
40 years. 

Outcome is related with the tumor grade and 
the tumor stage and consequently the different 
percentages of urothelial tumor categories 
which change according the patient age are 
correlated with the biological behaviour. 

Urothelial tumors in the pediatric popula- 
tion are mainly low grade, with infrequent 
recurrence and with a more indolent behaviour 
than those of adults (Lerena et al. 2010). 

Unlike, the indolent biologic behavior of 
urothelial neoplasms arising in patients aged 
0-19 years is not seen with young adult 
patients (ages 20-40 years), whose urothelial 
neoplasms exhibit a poorer prognosis more 
similar to that of typical urothelial carcinoma 
patients. 

However, when patients are stratified by 
decade of life, tumors occurring in patients 
during the third and fourth decades of life 
exhibit more indolent tumor behavior com- 
pared with those that arise in older individuals. 


Macroscopy 


Grossly, urothelial tumors in children and young 
adults do no show specific features, they are 
mainly papillary superficial tumors. No multifocal 
tumors are been described. 


Microscopy 


The tumors arising from urothelium in pediatric 
age and in young adults include urothelial papil- 
loma, inverted papilloma, papillary urothelial 
neoplasm of low malignant potential (PUNLMP) 
(Fine et al. 2004), and low and high grade 
urothelial carcinoma. In patients aged less then 
20 years, the papillary tumors are above all low 
grade tumors, with high incidence of papillary 
urothelial neoplasm of low malignant potential 
(PUNLMP) cases and very few carcinomas with 
invasion of the lamina propria. The incidence of 
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PUNLMP strongly decreases with the growing of 
the age. Infact the percentage of PUNLMP in 
patients aged 1-20 years is reported between 
43.4 and 44.4% (Fine et al. 2004; Kim et al. 
2018) and in patients aged 1—40 years the percent- 
age is 27% (Comperat et al. 2015). Anecdotal 
cases with high grade features and invasion of 
the bladder wall have been reported. 

If we look at patients with age up to 40 years, in 
comparison with patients over the age of 40, we 
can observe that young bladder cancer patients 
(less than 40 years) show smaller-sized tumors 
(less than 3 cm), less high-grade cancers, higher 
papillary urothelial neoplasms of low malignant 
potential, and low-grade tumors than patients 
older than 40 years. 


Immunophenotype 


Urothelial tumor in patients aged less that 
19-20 years show immunophenotype distinct 
from those commonly seen in older adults. Immu- 
nohistochemistry for TP53, Ki-67, CK20 and the 
mismatch repair proteins (MRPs) hMSH2, 
hMLH1, and hMSH6 only in few cases showed 
increased proliferative activity, abnormal (full- 
thickness) CK20 expression or TP53 over- 
expression (Wild et al. 2007). 


Molecular Features 


Urothelial neoplasms in children and young adults 
appear to be biologically distinct and lack genetic 
instability in most cases. Infact, unlike urothelial 
tumors of old patients, no tumors in patients aged 
less than 20 years demonstrated mutation of 
FGFR3 or TP53 or aberration of chromosome 
9 (Wild et al. 2007; Williamson et al. 2014). 
These data support the idea that mutations of the 
FGFR3 and TP53 genes are rare or absent in 
urothelial neoplasms of young patients. Con- 
versely, chromosomal abnormalities detected by 
UroVysion fluorescence in situ hybridization are 
sometimes present in patients above 19-20 years 
of age. This finding supports the recently pro- 
posed hypothesis that an age of 19-20 years 
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separates distinct molecular pathways of 
urothelial carcinogenesis (Williamson et al. 
2014). Patients with age range 20—40 years pre- 
sent low-grade tumors incidence higher than 
patients with age more that 40 years, however, 
the molecolar characteristic are similar with 
urothelial carcinoma of old patients. Tumor recur- 
rence and deaths are infrequent in the first two 
decades and they increase gradually in each suc- 
cessive decade, likely influenced by the increased 
genetic aberration and increased proportion of 
higher grade and higher stage tumors. In addition, 
urothelial tumors in patients younger than 
19 years have a low rate of epigenetic alteration. 
Tumors in patients older than 20 years have epi- 
genetic profiles similar to those of tumors in 
patients within the typical bladder urothelial cell 
carcinoma age range (Owen et al. 2010). Specific 
H- RAS G12 V mutation has been detected in 
pediatric urothelial tumors whereas they were 
characterized by wild-type FGFR3 and PI3K 
(Castillo-Martin et al. 2016). 


Differential Diagnosis 

Different benign epithelial lesions, such as 
fibroepithelial polyps, polypoid cystitis and 
nephrogenic adenoma, may be mimickers of 
urothelial tumors. Fibroepithelial polyps which 
are common seen in pediatric patients with a 
male predilection, are composed of papillary 
fronds lined with normal-appearing urothelium 
without significant atypia or mitosis. 
Fibroepithelial polyp differs from polypoid cysti- 
tis, it is a solitary polypoid growth, usually with a 
more fibrous than inflammatory stroma. 
Distinguishing fibroepithelial polyp from 
urothelial papilloma may be difficult; however, 
the complex, inter-anastomosing and budding 
papillary architecture of papilloma is not seen in 
fibroepithelial polyp specimen. Nephrogenic ade- 
noma is a benign proliferative lesion of the urinary 
tract that may occur in pediatric patients, espe- 
cially in a background of previous bladder sur- 
gery. Microscopically, it exhibits architectural 
complexity with a papillary, exophytic compo- 
nent, which in some cases mimics papillary 
urothelial tumors at cystoscopy. However, the lin- 
ing of the papillary structures by a single layer of 
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cuboidal cells and the lack of significant cytologic 
atypia or mitotic activity favors a diagnosis of 
nephrogenic adenoma. 

In addition, a subset of soft tissue tumors is 
more commonly seen in pediatric patients, with 
rhabdomyosarcoma being the most common 
malignancy in this location. Likewise, inflamma- 
tory myofibroblastic tumor may be a source of 
differential diagnostic complexity. 
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Synonyms 


Epididymitis nodosa when seen in the epidid- 
ymis; Vasitis nodosa when seen in the vas 
deferens 


Definition 


Benign proliferation of small ducts and 
gland-like structures in the walls of the vas 
deferens or epididymis (Easley and MecLennan 
2006). 
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Clinical Features 


e Incidence 
It is frequent from 1 to 15 years after 
vasectomy. It may occur after trauma, 
unrelated surgery or obstruction (Algaba 
et al. 2007). 

« Age 
Third, fourth, and fifth decades. 

e Sex 
Male. 

e Site 
Spermatic cord or epididymis; unilateral but 
rarely bilateral. 

e Treatment 
Resection during vasovasostomy. 

e Outcome 
Excellent 


Macroscopy 


Firm gray-white nodule less than 1 cm. 


Microscopy 


Proliferation of small ducts and glands-like 
structures in the wall of the vas deferens, 
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but also, may be seen in the epididymis 
(epididymitis nodosa). Ducts and gland-like 
structures may have perineural location, a fact 
that should not be mistaken with malignancy. 
Atypia and mitoses are absent. Sperm may 
be present in the lumen of the glands. Sperm 
granuloma frequently coexist with both vasitis 
and epididymitis nodosa. 


immunophenotype 


Positivity for PAX8, patchy GATA3, patchy p63, 
and negative staining for PSA, NKX3.1 
aid in distinguishing from metastasis of 
prostate and bladder carcinoma (Kezlarian 
et al. 2018). 


Differential Diagnosis 


The finding of glands with  perineural 
location (Kovi and Agbata 1974; Goldmann 
and Azzopardi 1982; Balogh and Travis 1984) 
is not a sign of malignancy and therefore should 
not be misdiagnosed as primary or secondary 
paratesticular adenocarcinoma. In support of 
benign nature of the lesion is the absence of 
cellular atypia, the lack of mitoses, and the 
presence of sperm in the ductal/gland-like 
lumens. 
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Definition 


Relatively well-circumscribed collection of 
closely packed glands, typically observed in the 
verumontanum and adjacent posterior urethra 
(Gaudin et al. 1995). 


Clinical Features 


e Incidence 
Rare. Usually an incidental finding in radical 
prostatectomy specimens in patients with pros- 
tate cancer or benign prostatic hyperplasia. It 
can also be seen in needle biopsies and TURP 
specimens. 

°. Age 
Usually in the age of prostate cancer or benign 
prostatic hyperplasia. 

° Sex 
Male. 

e Site 
Verumontanum. It is located in the 
posterior aspect of the prostatic urethra 
where the utricle and the ejaculatory ducts 
empty into the urethra. 
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Gland 


Verumontanum Mucosal 
Fig. 1 Verumontanum mucosal gland hyperplasia 


Hyperplasia, 


¢ Treatment 
Not required. 

e Outcome 
Benign. 


Microscopy 


It is characterized by a microacinar proliferation 
of uniform, well-circumscribed, closely packed, 
rounded glands that usually contain lamellated 
eosinophilic secretions (intraluminal corpora 
amylacea) and unique orange-red concretions 
that are commonly fragmented. A basal cell 
layer is identifiable (Gaudin et al. 1995) (Fig. 1). 


immunophenotype 


The immunophenotype is identical to normal 
prostate glands, including basal cell markers. 


Differential Diagnosis 


The differential diagnosis includes Gleason 
pattern 3 adenocarcinoma of the prostate 
(Table 1). The lobular architecture and the 
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Table 1 Verumontanum mucosal gland hyperplasia and 
adenocarcinoma: differential diagnostic features 


Verumontanum mucosal 


gland hyperplasia Acinar adenocarcinoma 
Nodular growth Infiltrative growth 
Bland cytology Presence of nucleoli, 


atypical cells 


Basal cell layer present 


Basal cell layer absent 


Adjacent to urothelium Rarely near the 
urothelium 

Intraluminal orange-red Intraluminal 

concretions crystalloids 

presence of basal cells are features to 


differentiate it from Gleason pattern 3 cancer. 
The cells lining the gland show no atypia 
and basal cells are present. Another helpful 
feature is the presence of intraluminal orange- 
gray-green concretions that are features of 
verumontanum mucosal gland hyperplasia 
and not of prostatic carcinoma (Srigley 2004; 
Young 1995). 

Other small acinar proliferations in the 
differential diagnosis include adenosis, 
nephrogenic metaplasia, mesonephric remnants 
hyperplasia, basal cell hyperplasia, and post- 
atrophic hyperplasia. 


References and Further Reading 


Gaudin, P. B., Wheeler, T. M., & Epstein, J. I. (1995). 
Verumontanum mucosal gland hyperplasia in prostatic 
needle biopsy specimens: A mimic of low grade pros- 
tatic adenocarcinoma. American Journal of Clinical 
Pathology, 104, 620-626. 

Srigley, J. R. (2004). Benign mimickers of prostatic 
adenocarcinoma. Modern Pathology, 17(3), 328-348. 

Young, R. H. (1995). Tumor-like lesions of the prostate 
gland. American Journal of Clinical Pathology, 104(6), 
607-610. 


Yolk Sac Tumor, Postpubertal- 
Type 


Maurizio Colecchia! and Alessia Bertolotti? 
'Uropathology Unit, Department of Pathology, 
Fondazione IRCCS Istituto Nazionale dei Tumori 
di Milano, Milan, Italy 

Department of Pathology, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan, 
Italy 


Synonyms 


Endodermal sinus tumor; Orchioblastoma (British 
classification, not recommended) 


Definition 


Yolk sac tumor postpubertal type (YST) is a tumor 
composed of structures resembling the embryonal 
yolk sac, allantois, and embryonal mesenchyme. 


Clinical Features 


e Incidence 
Pure testicular YST accounted for only 0.6% of 
GCTs (von Hochstetter and Hedinger 1982), 
but YST almost always occurs as a component 
of mixed GCTs in 44% of nonseminomatous 
tumors. 
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« Age 
Mean age of presentation is among 15 and 
40 years in male. Rare cases may be seen in 
the elderly. 

e Site 
The gonadal localization is the usual localiza- 
tion of YST, while primary mediastinal Yolk 
sac neoplasm is extremely rare. 

¢ Treatment 
Orchiectomy is the treatment of the primary 
tumor. For late relapses with glandular and 
sarcomatoid YSTs resembling somatic-type 
malignancies, cure of these patients crucially 
depends on the possibility of radical surgery 
combined with chemotherapy. 

* Outcome 
The histological variants of YST found in 
chemoresistant cases and late recurrences 
may be adverse findings, and YST component 
in GCTs in autopsy of patients died for testis 
tumors has been observed. Otherwise a lower 
metastatic rate is reported among patients with 
nonseminomatous GCTs containing YST ele- 
ments. AFP levels of 10,000 IU/I or more are 
associated in metastatic settings with poor 
prognosis (5-year overall survival 48%). 


Macroscopy 


The tumor is grayish white and soft with a mucoid 
surface and hemorrhagic and necrotic areas. 
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Microscopy 


Yolk sac is most commonly overlooked compo- 
nent of non seminomatous GCT, so adequate 
sampling of the tumor is recommended. The 
microscopic impression is that of a confusing 
variety of cells and patterns and only in sporadic 
cases the tumor is composed of a single cell type 
or only one histologic pattern. In the last WHO 
edition in decreasing order of frequency, these 
pattern are described: microcystic/reticular, 
myxomatous, macrocystic, solid, glandular/alve- 
olar, endodermal sinus/perivascular, hepatoid, 
papillary, sarcomatoid/spindle, parietal and poly- 
vesicular (vitelline). 

In almost all cases tumor cells can contain 
hyaline globules staining positively with 
diastase-resistant PAS, absent in other GCTs. 
The hyaline globules have a refractile quality 
and are intra and/or extracellular (Fig. 1); band- 
like intercellular deposits of basement membrane 
are commonly reported in the different patterns. 
Cytoplasmic vacuoles produce a typical micro- 
cystic pattern that is very commonly observed 
(Fig. 2) as the solid pattern with sheets of tumor 
cells having clear cytoplasm and sometimes 
they are combined together. The cells in the 
solid pattern often have distinct membranes sim- 
ilar to those of seminoma cells but usually 
lack fibrous septa and the inflammatory cells 
(Fig. 3) (Kao et al. 2012). The papillary and 
even the eponymous polyvesicular vitelline 
pattern are not so frequently encountered: such 
patterns can blend into enteric-type glands, 
which focally show hepatic-like differentiation 
(Ulbright et al. 1986). Sometimes under- 
diagnosed the sarcomatoid/spindle pattern 
appears as a progression of the myxomatous 
pattern, even in a mixture with mycrocystic 
foci. After chemotherapy the sarcomatoid YST 
could resemble and overdiagnosed as a somatic 
type malignant differentiation in an otherwise 
typical GCT (Howitt et al. 2015). The diagnostic 
Schiller-Duval bodies, perivascular structures 
resembling the endodermal sinus of rat placenta 
are scarce in most cases: this pattern consists of 
connective tissue cores containing a single cen- 
tral vessels and a peripheral mantle of cuboidal 
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Yolk Sac Tumor, Postpubertal-Type, Fig. 1 YST. 
Many cells show intracytoplasmic or extracellular hyaline 
globules 


Yolk Sac Tumor, Postpubertal-Type, Fig. 2 YST. In 
this YST microcystic and macrocystic patterns are mixed. 
Large, irregular spaces develop as an apparent, conse- 
quence of coalescence of microcysts 


tumor cells. These structures are considered a 
hallmark of YST. 


Immunohistochemistry 


The most reliable markers of YST are AE1/AE3 
cytokeratin and glypican-3, whereas AFP occurs 
in roughly 80% of cases. PLAP and OCT 3/4 are 
always negative, but CD 117 is positive in almost 
half of cases and therefore is not useful for dis- 
criminating seminoma and YST. Recently CDX2 
has been reported positive in all YST tested and it 
is considered a sensitive and relatively specific 
marker for YST (Osman et al. 2016). 
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Yolk Sac Tumor, Postpubertal-Type, Fig. 3 YST with 
solid pattern and microcystic. Note sheets of cells with 
clear cytoplasm 


Differential Diagnosis 


Seminoma 

YST with a solid pattern can be mistaken for 
seminoma, but thorough analysis of the slides 
will reveal papillary or microcystic structures or 
hyaline globules in many cases, which lead to the 
correct diagnosis (Kao et al. 2012). The diagnosis 
of YST should be based on morphology and not 
on AFP positivity, while OCT 3/4 is useful for its 
negativity in YST. 


References and Further Reading 


Howitt, B. E., Magers, M. J., Rice, K. R., Cole, C. D., & 
Ulbright, T. M. (2015). Many postchemotherapy sarco- 
matous tumors in patients with testicular germ cell 
tumors are sarcomatoid yolk sac tumors: A study of 
33 cases. The American Journal of Surgical Pathology, 
39(2), 251-259. 

Kao, C. S., Idrees, M. T., Young, R. H., & Ulbright, T. M. 
(2012). Solid pattern yolk sac tumor: A morphologic 
and immunohistochemical study of 52 cases. The 
American Journal of Surgical Pathology, 36(3), 
360-367. 

Osman, H., Cheng, L., Ulbright, T. M., & Idrees, M. T. 
(2016). The utility of CDX2, GATA3, and DOG] in the 
diagnosis of testicular neoplasms: An immunohisto- 
chemical study of 109 cases. Human Pathology, 48, 
18-24. 

Ulbright, T. M., Roth, L. M., & Brodhecker, C. A. (1986). 
Yolk sac differentiation in germ cell tumors. 
A morphologic study of 50 cases with emphasis on 
hepatic, enteric, and parietal yolk sac features. The 
American Journal of Surgical Pathology, 10(3), 
151-164. 


509 


von Hochstetter, A. R., & Hedinger, C. E. (1982). 
The differential diagnosis of testicular germ cell tumors 
in theory and practice. A critical analysis of two major 
systems of classification and review of 389 cases. 
Virchows Archiv. A, Pathological Anatomy and 
Histology, 396(3), 247-277. 


Yolk Sac Tumor, Prepubertal- 
Type 


Maurizio Colecchia! and Alessia Bertolotti? 
'Uropathology Unit, Department of Pathology, 
Fondazione IRCCS Istituto Nazionale dei Tumori 
di Milano, Milan, Italy 

? Department of Pathology, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan, 
Italy 


Synonyms 


Endodermal sinus tumour; Orchidoblastoma; 
Type I germ cell tumour of the testis; Yolk sac 
carcinoma 


Definition 


It is a germ cell tumour that differentiates to 
resemble extraembryonic structures including 
the YST, allantois, and extraembryonic mesen- 
chyme. It is not associated with GCNIS. 


Clinical Features 


e Incidence 
The pure form of yolk sac tumor (YST) is the 
most frequent (80%) GCT of childhood with 
and estimated incidence of 2—3 cases per year 
per | million children through age 6 years. 
The average patient age is about 18 months, 
since most tumors arise in the first 2 years of 
life. The epidemiologic data about possible 
racial preferences are contradictory. In some 
reports, the incidence is equal in black and 
white children, whereas in other reports, it is 
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just as with adults, namely, white children and 
Indian prevail. 

°. Age 
YST prepubertal type develops at a median age 
of 16-20 months with very rare cases beyond 
6 years. 

e Site 
This tumor occurs in the testis. 

e Treatment 
Orchiectomy. Recurrent and metastatic tumors 
are almost always successfully treated with 
platinum-based chemotherapy. 

e Outcome 
In 6% of patients, metastasis has been reported 
as the first finding (Kaplan et al. 1988), but 
survival approaches 100%. One percent of 
YSTs are bilateral. About 80% of patients 
have clinical stage I disease at presentation. 
Prepubertal type YST has a greater tendency 
to spread haematogenously than does the post- 
pubertal type (Grady et al. 1995). Ninety per- 
cent of patients have elevation of serum AFP: 
regarding AFP levels in infants, it should be 
taken into account that 50,000 ng/mL is con- 
sidered normal at birth. 


Macroscopy 


A solid, white to gray mass replaces most of 
the testicular parenchyma. The cut surface is 
microcystic, myxoid, or gelatinous. Small foci of 
necrosis and hemorrhage can be observed. 


Microscopy 


Numerous microscopic patterns including 
microcystic, endodermal sinus, papillary, solid, 
glandular, myxomatous, sarcomatoid, macro- 
cystic, polyvesicular vitelline, hepatoid, enteric, 
and parietal patterns can be found with morphol- 
ogy and immunohistochemistry that are over- 
lapping with the postpubertal variant (see post 
pubertal type YST). The absence of GCNIS 
and regressive changes in the surrounding 
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parenchyma are the differential features for 
distinguishing the prepubertal type YST. 

Late presentation of prepubertal cases could 
occur with tumors consisting of teratoma and/or 
YST not associated with GCNIS (Oosterhuis et al. 
2015). 


Immunohistochemistry 


Most tumor cells show positivity for cytokeratins 
and glypican-3 while AFP is only focally 
observed except for those with hepatoid pattern. 
OCT 3/4 is uniformly negative. 


Molecular Features 


Loss of Ip, 4, and 6q and gain of 1q, 12(p13), 20q, 
and 22 are rather typical for infantile YST. 


Differential Diagnosis 


Juvenile Granulosa Tumour (JGT) 

JGT tipically occurs in a younger group of 
patients (usually <6 months of age) and often 
it is congenital. JGT usually has a more monoto- 
nous cystic gross appearance and characteristi- 
cally shows a lobular pattern of growth with 
follicle-like structures containing fluid and lay- 
ered by several layers of cells. AFP stain is 
negative, while -inhibin is positive in JGT. 
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